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COMMERCIAL ASPECT OF ELECTRIC 
TRACTION IN GREAT BRITAIN. 





One of the most important questions of the day is that of 
electric traction. Hampered by ill-advised pseudo socialistic 
legislation, Great Britain to-day, which ought to be in the van 
of the world in respect of electric traction, and whose require- 
ments are comparatively greater than those of any other 
country, is far in the rear. Writing on this subject in 
the Engineering Magazine, Mr. Emile Garcke gives a very 
clear exposition of the present state of this question. He 
shows how the traction industry has been choked by the 
same class of legislation which retarded the early electric 
light industry, and has proved so ruinous to the tram- 
ways of Great Britain. Those who have not studied 
the question of electric traction and of tramways 
generally can have little conception of the facts. The 
ordinary public is apt to think that if tramways have been 
so far a failure, there can be no hope for other forms of 
traction which propose to supersede horse traction. But 
the idea is quite erroneous. Tramways have been stifled 
by the law. Their proprietors have felt the hopelessness 
of the situation and have given up trying. Electricity 
offers the opportunity for an elastic service. It is clean, 
rapid, and frequent, in the service it gives, and 
the plant can be worked upto full capacity. 
As Mr. Garcke points out, about four-fifths of the 
motive power of a horse tramway is in the stable 
resting or feeding, and car service cannot be increased with- 
out a great increase in the number of horses. This is not 
so with electricity, by which an ever-increasing service can 
be carried on at a relatively less cost of working. 

The supply creates the demand. Steam trams seem to 
run at half-hour intervals. Of what possible, use can they 
be except to pick up the accidental passenger. With a 
10-minutes’ service traffic is compelled, and without increase 
of population, electric traction causes more people to be 
carried. Electric traction, in fact, is intended for people 
who now either walk or do not move. Given facilities, they 
learn to ride, and the electric cars are thus popular. They 
improve a district, and properties along their route appre- 
ciate in value, and extension is soon called for in place of 
being resisted, as it has hitherto been. In America there 
are now hardly any horse-worked tramways, but there are 
over 20,000 miles of lines electrically run. In Massa- 
chusetts alone, with a population less than that of Yorkshire, 
the tramway mileage exceeds that of the United Kingdom. 

In England alone has electric traction languished, and it 
is to be regretted that this is now entirely due to the foolish 
attitude of municipal and corporate bodies. To such an 
extent has this folly been carried, that Leeds and Bradford, 
two large contiguous cities, have each set up their own local 
lines, and have put them down to different gauges, and this 
one injudicions act leaves these two towns still at the mercy 


of the steam railroads. 
D 








578 


THE ELEOTRIOAL REVIEW. 


[Vol. 44. No, 1,116, Appin 14, 1899, 





Municipal authorities have entirely missed the true 
interests of their ratepayers. They can do no real good by 
their little local lines, and they cannot fairly apply their 
rates to tramway extensions beyond borough limits. Hence 
stagnation and loss. Mr. Garcke is in favour of local 
authorities owning the lines within their areas and 
receiving a suitable rental, but he would not have such 
lines worked except by private enterprise. It is 
a pity that of late there has been a tendency to 
look on private enterprise as usurpation. It is to private 
enterprise we owe our commercial supremacy, and it is owing 
to a departure from these lines that we find ourselves 
being ousted by the foreigner. But the mischief has been 
now perceived, and the near future will probably see 
a check to the carrying on of huge enterprises by the Little 
Peddlington authorities, who are unfitted to enter upon such 
works. Obviously until the Light Railways Act admitted of 
greater freedom from confiscation tramway enterprise could 
not prosper. Electric tramways require large capital, costly 
machinery, and huge power houses, and capitalists would 
never find money for such undertakings until they were 
secured in their property. The success of the British 
Electric Traction Company, of which Mr. Garcke is the able 
director, is a signal proof that capital is ready to be put into 
tramway undertakings as soon as it feels safe. As showing 
the obstructive efforts of certain municipal authorities, Mr. 
Garcke cites three cases of towns whose officials have barred 
progress by imposing impossible conditions. So onerous 
were their demands that the towns in question have now no 
electric traction, and the ratepayers, did they but know it, 
have been deprived of a necessity by the greed and obstruc- 
tion of their own representatives. Mr. Garcke very 
properly asks that so long as an electric tramway 
company performs its part of the bargain it may make 
with a municipality as to profit-sharing or rental of lines 
the lease should be permanent and indeterminable. 

It is under these conditions alone that the public can 
expect the best possible service and latest improvements, and 
that the company can be afforded reasonable security of future 
reward for present sacrifices. 

Municipal authorities would do well to ponder over this 
article and reflect, before it is too late, whether it were better 
to give rein to the self-aggrandisement of one or two local 
busybodies or to allow outside enterprise to step in for the 
benefit of the whole people ; for we have ourselves observed 
that it is often to the mischievous conceit of an odd 
man who rules a council that much mischief arises. 
When such men are both strong and _ intelligent, 
their influence is invariably good; but often wa 
find such men are simply strong and deplorably ignorant, 
and if it were not pitiable, it would be amusing to tell how 
a few men in the ugliest possible of towus endeavour to 
demand costly conditions as the price of their consent. 
There are not a doz2n towns in England which will not be 
improved by the overhead electric system, and in the very 
worst towns of all we find men who make believe that their 
local beauty will be destroyed. Electric traction must 
come, and it will, but first to the more enlightened 
towns, and leave the outsiders to lag still further behind in 
the race. 








THE PROGRESS OF ALTERNATING 
CURRENTS. 


In an interesting article which appeared in the Hlectrical 
World for March 4th, 1899, Messrs, Houston and Kennelly 
review the progress made in the commercial application of 


alternating currents during the past 25 years. When we 
remember that 25 years ago electrical engineering gene- 
rally was but a new-born child and recognise that it has now 
attained to vigorous manhood, we expect to find a record of 
advancement by leaps and bounds. 

Alternators were applied commercially in the very infancy 
of electric lighting, but were for some time to a great extent 
superseded by continuous current dynamos, one reason for 
this being that alternators of large output required con- 
tinuous current exciters, and another being—as the writers 
of the above-mentioned article very properly add—the 
very meagre knowledge of alternating currents, either 
theoretically or in their practical application, which then 
existed. 

If it were not for the frequent desirability of transmitting 
power electrically over considerable distances the progress 
made by alternating currents would have been greatly 
retarded, but the frequent existence of large quantities of 
water-power at distances from large towns rendered the 
transmission of power therefrom very desirable if not 
imperative. The existence of a power station in the midst of 
a thickly populated district demands an exorbitant capital 
outlay, so that economical interests often necessitate the 
erection of a central station at some distance from the centre 
of distribution. The cost of transmission mains then 
necessitates the adoption of high voltage, which again calls 
for the use of alternating currents. All these considerations 
have, of late years, impelled the best electrical engineers to 
turn their attention to problems upon whose solution the 
successful transmission and distribution of energy by alter- 
nating currents depend. 

Little difficulty was encountered in the adoption of alter- 
nating currents for lighting purposes only, but when motive 
power was required alternating currents seemed altogether 
unsuited for the purpose. An ordinary alternator could be 
run as a motor, but only after being m2chanically run up to 
synchronism with the supply currents. Such motors 
answer their purpose satisfactorily where they are required to 
run continuously day and night, but are practically useless 
for intermittent work, in which they may be required to be 
stopped and started many times a day. 

The urgent need of a self-starting motor for use on alter- 
nating current circuits resulted in the invention of poly- 
phase rotary field motors and subsequent development of 
self-starting monophase motors. These motors have now 
been improved to such an extent that, when running on load, 
their performances are equal to those of direct current motors 
of similar outputs. Induction motors—as these are fre- 
quently called—have, however, two serious defects which 
must be overcome before alternating currents can have as 
universal an adoption as continuous currents. 

Although induction motors are self-starting, their starting 
torque is too small to start on full load; and, again, their 
power factor on load rarely exceeds 80 or 85 per cent. The 
former defect requires that the motor shall start on a loose 
pulley, and so run up to speed before load is put on; the 
latter is objectionable since it increases the. losses in the 
mains per unit of power transmitted, renders the regulation 
of the plant extremely difficult, and necessitates a plant of 
greater current capacity than would be required by an equal 
non-inductive isl The magnitude of these serious defects 
cannot be gainsaid; they undoubtedly greatly prejudice the 
adoption of alternating current plants, and we may expect 
that their removal will be followed by a rapidly increasing 
adoption of alternating currents in the erection of new elec- 
tric plante. ? 

The progress of alternating currents in their commercial 
application has been during the past 25 years very great 
indeed, but it is to be hoped that the next few years will 
witness those finishing touches which are necessary to make 
alternating currents as easy of adoption in distribution for 
all requirements as are continuous currents. 
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ON OSCILLATORY AND ROTATORY MAG- 
NETIC FIELDS, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR. 





By MICHAEL B. FIELD. 





(Concluded from page 493.) 
Fics. 10 and 11 are curves obtained diagrammatically as 
explained for a certain 20 H.P. two-phase motor when work- 
ing (a) as two-phaser ; (0) as single-phaser. 
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The data of the motor in question are as follows :— 


B.H.P. ratin aac des ce “ce 20 
Volts ae ae sas wae 500 
Poles 6 
Frequency... ; = 40 
Speed per minute 800 

Rotor diameter ... 350 mm. 

» length age A Bes oe 200 mm. 
Namber of holes in stator ase fea = 66 
rotor aia aaa = 45 


” ” ” 


Stator winding equivaient to three coils of 78 turns each per phase 
—two phases. 

Rotor winding equivalent to three coils of 10 turns cach per phase 
—three phases connected Y. 

No load or magnetising current per phase as two-phaser = 9 
amperes. 

Leakage coefficient of stator (measured) = 5 per cent. 

R2sistance of stator per phase = 0°5 ohms. 

Resistance of rotor per leg = 00112 ohms. 

Fixed losses or those due to friction, ventilation, hysterises, &c. 
= 1150 kw. 


From figs, 10 and 11 we gather that the above motor 
breaks down at 36 B.H.P. as two-phaser, and 15 B.H.P. as 


J 
8 
8 
8 
sy 
= 
x 





Fia, 11. 


single-phaser (only one stator phase winding being supplied 
with power, and that at the normal voltage). The maximum 


efficiency as two-phaser is 89 per cent., as single-phaser 
81 per cent. The maximum power factor as two-phaser is 
80 per cent., as single-phaser 66 per cent. The minimum 
apparent watts per H.P. as two-phaser is 1,040, as single- 
phaser 1,400. The breaking down point occurs at a slip of 
6 per cent. as two-phaser, and at 3 per cent. as single- 
phaser. 

Before concluding this paper it will be advisable to take 
one point on the curves for the above motor when running 
first as two-phaser and then as single-phaser, working the 
complete diagram out for each case. 

We will take it that by comparison with other similar 
rotors we know that the breaking down point, if in a 
constant field, will occur at 10 per cent. slip or at aspeed of 
720 revolutions per minute.* 

Let F be the rotating field necessary to produce 500 volts 
back E.M.I’. per phase of the stator winding. 

The E.M.F. per rotor phase at 720 revolutions will clearly 
be 

500 x 3 x ‘1 = 6°4 volts. 

The apparent resistance per rotor phase at this speed 
will be V2 x 0°0112 = 001585 ohms, and the current per 
phase = 404 amperes. The rotor wave will thus be equiva- 
lent to 

404 x 10 x 1°5 ampere-turne, 


and the corresponding stator wave will be given by a current 
per phase of 

° 406%: 36¢:3@ 

—— = 77°7 amperes. 


78 
We have then the relation that c, = °192 c,, where c, = 
rotor current per phase, and c, = the stator current per 


phase needed to balance the effect of (,. 

Let us now complete the diagram for the two-phase motor 
at a slip of 6 per cent. 

Referring once again to fig. 9, let us make the distance, 
Om, eqaal to10cm. Then the speed scale will be 1 cm. = 
1 per cent. synchronism. From the centre, 0, we describe a 
circle such that the horizontal projection, } /, for a slip of 
10 per cent. equals 77°77 mm. These projections will then 
read direct in amperes in the stator per phase. 

Joining the point representing the slip of 6 per cent. with 
the centre, we find the horizontal projection to be 56°9 mm. 
representing a rotor current per phase of 56°9 x 5°2 = 295 
amperes, or a balancing stator current of 569 amperes per 
phase. To this we add the magnetising current of 9 amperes 
per phase and obtain as total stator current 62 amperes. 

Now, with the rotor on open circuit 5 per cent. of the 
lines generated by the stator do not thread through the 


25 
rotor bars, hence the leakage E.M.F. is 7 = or 2°78 volis 
per ampere per phase. The E.M.F’. due to leakage with 62 
amperes per phase will thus be 172 volts. 

Let us choose a volt scale of 1 mm. = 5 vo'ts so that the 
length, 0 ”,, may be taken as representing the back E.M.F. 
due to the field r. 

We eet off 0p = 172 volts, pq = 62 x ‘5 = 31 volts, 
qr = 500 volts, and obtain as the necessary supply E M.F. 
0, = 641 volts. 

If we now reduce all currents and E.M.I°s. in the propor- 
tion of 641 : 500 we get— 


* We can readily calculate what percentage leakage this corre- 

sponds to since we have 
4L = ‘0112, 
where L represents the voltage per phase in the rotor due to the 
leakage lines produced by one ampere per phase and a frequency of 
one cycle per second. With 9 amperes, 78 turns per coil, 40 cycles, 
we 'get a back E.M.F. of 500 volts; hence with 10 turns, 1 ampere, 
and 1 cycle per second, 
500 100 1 


E.M.F. = 40 x 782 x 9 
and hence remembering that the rotor is wound with three phases, 
the effect of which is 1'5 times that of one phase, we have 
609 100 1 z 
40% 9g X yo X V5 X jpop = S4Le. 10-4, 


where x is the percentage rotor leakage. 
Hence from the relation 4 1 = ‘0112 we see the leakage = 8 2 per 
cent. 


L= 
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Supply E.M.F. ... = 500 volts. 
Stator current p2r phase = 48°3 amperes. 


Power factor (= cos ¢) = 0°66 
Input of a = 483 x 590 x 66 x 2 = 31°9 kw. 
Stator C2 R loss ... = 2:33 kw. 


Rotor current per phase = 230 amperes. 


Rotor loss ... 178 kw. 
Fixed losses = 115 kw. 
Total loss ... = 5 26 kw. 
Efficiency ... = 835 per cent. 
Output = 35°6 B.HLP. 


Input calculated from slip and rotor and stator losses is as 
follows : 

Rotor loss at 6 per cent. slip = 1:78 kw. Hence total 
power imparted to rotor by revolving field = 1-78 x = 
= 2965 kw. Adding to this the stator loss of 2°33 kw., we 
get the input 31°98 kw. as against 31°9 kw. obtained from 
diagram by scaling off stator current and power factor. 

Of the 29°65 kw. imparted to the rotor, 1°78 or 6 per cent. 
is lost in heat, and 27°87 kw. are developed. Deducting the 
fixed losses for friction, &c., of 1,150 kw., we get as useful 
oatput 26°72 kw. = 35°7 B.H.P. It is not, of course, 
quite correct to deduct the total hysteresis loss from the 
power imparted to the rotor as the loss due to that cause 
really occurs in the stator. To be strictly accurate we should 
separate the hysteresis from the other fixed losses (friction, 
ventilation, &c.) and allow for them separately. The error, 
however, introduced by the above treatment is of no im- 
portance when we are employing a method which is only 
approximate. 

In the foregoing curves the hysteresis torque on the rotor 
(this being in the direction of rotation) has not been allowed 
for. The correction is easily made when the bysteresis loss 
is known. In the case of an ordinary rotor the hysteresis 
torque is but small, being usually barely sufficient to keep 
the rotor running at full speed on no load with 
the slip ring brushes raised. 

We will now repeat the diagram for the same 
motor for a slip of 3 per cent. of synchronous 
speed, when only one phase is supplied with 
current. 

Choosing the same scales as before, and 
assuming the existence of two rotating fields, 
F, whose polar diameters coincide for the time 
being with the axis, 0 ”,, each field being of 
the same magnitude, as in the previous case 
we obtain, as already explained, the following :— 
Horizontal projection (fig. 12) 6 f = 31°7 mm., 
representing a forward travelling stator wave of 





due to backward field = 150 volts, and is represented by 
rs (= 30 mm.). 
The supply E M.F. necessary will thus be 0 s = 769 volts, 
We have consequently to reduce all vectors in the pro- 
portion 769 : 500 and obtain 


Supply E.M.F es ay = 500 volte. 
Stator current... oa ee = 463 amperes. 
Power factor (= cos ¢) ... = 615 

Ioput eee ove ate =. 1426 kw. 
Stator C? R loss = 107 kw. 


Rotor current (forward wave) : 107 5 amperes, 
(backward wave)... = 1085 


R tor total C’ R loss = 0°785 kw. 
Fixed losses = 1:150kw. 
Total losses... = 80kw. 
Output eae = 151B.H.P. 
Efficiency ... 79 p2r cent. 


As in the previous case we may calculate the input from 
the slip, and the rotor and stator losses thus :— 

Rotor lo3s due to forward field = *385 kw. 

Power imparted to rotor by forward field is thus 


+390 x ~ = 13°0 kw. 


Rotor loss due to backward field = °395 kw. 
Power imparted to rotor by backward field (the whole of 


which is turned into copper heating) is*395 x — 


197 
Stator C? R loss = 1°07 kw.* 
Hence, input = 13°0 + 2 + 1°07 = 1427 kw. 
Of the 13 kw. imparted t» the rotor by the forward field 
3 per cent.,or more exactly ‘385 kw., is wasted in C? R 
heating due to the forward rotor wave, but there is a 
further C? R loss due to the fact that the forward field 
is dragging the rotor against the backward field with a 
speed of 97 per cent. synchronism. This loss falls to 


= "2 kw, 











31'7 amperes, or rotor wave of 165 amperes ; 
horizontal projection, ¢ g = 99°5 mm., repre- 
senting a backward travelling stator wave of 
99°5 amperes, or rotor wave of 518 amperes. 
Adding in each case the stator magnetising wave 
of 9 amperes, we obtain as forward stator wave, 35°5 amperes ; 
backward stator wave, 1085 amperes. 

We now reduce the backward field in the proportion of 
108°5 : 85°5. This we may do graphically by means of 
parallels, since 0 m, represents the old value of r, 0 v will 
represent a new value such that the corresponding stator 
wave has a magnitude of 35°5 amperes. 

The forward and backward waves we may now combine 
into an oscillating one. Imagine the vectors of the diagram 
to have moved forward by the angle J, then the two current 
waves will coincide representing the maximum of the 
oscillating, the forward field will have moved to the 
position, 0 ~, and the backward field to the position, 0 w. 
Now this backward field precedes the current by the angle, 
x, and the E M.F. it produces in the stator winding will be 
the same as if we reverse its direction (7.c., take it to be directed 
outwards), at the same time assuming it rotating forwards 
being displaced by the same angle, x, in front of the current, 
that is, we may set it off along ov’. We now draw the 
polygon of E M.Fs. acting in the stator winding :—Stator 
current = 35°5 x 2 = 71 amperes; leakage E.M.F. = 
= x 71 = 197 volts; this we set off as 39°5 mm. (0 p); 
ohmic drop = 71 x ‘5 = 35°5 volts; this is represented 
by » g (= 7°1 mm.). 

Back E M.F. due to forward field = 500 volts and is 
represented by g 7 (= 100 mm.), and lastly, back E.M.F. 


&: 
Yo 8 li; 
a Se 
Fia. 12. 


the account of the forward field and is equal to °395 x 
$7 = +195 kw." 
197 
The useful power developed :by the rotor will thus be: 
13-0 — (885 + °195 + 1:15) = 11°27 or 151 BHP. 
This method of calculating the input from the slip and 
the losses is always useful as a check upon the diagram 
whereby the same may be arrived at by scaling off the 
power factor and stator current. 








The Municipal Electrical Association,—This year’s 
convention of the Municipal Electrical Association will be 
held at Bristol on June 14th, 15th and 16th, and the busi- 
ness meeting on June 17th. 


* The rotor C? R loss due to the backward wave = ‘395 kw., 0 
this ‘395 x ae falls to the account of the backward field, and 


represents the total power imparted to the rotor by the backward 
field rotating with a speed of 100 per cent. synchronism backwards, 


the remainder, or ‘395 x aie must be charged to the account of 


the forward field, and represents the power lost in dragging rotor at 
speed of 97 per cent. synchronism against the backward torque which 
the backward field exerts. 
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ON A DIRECT CURRENT DYNAMO WITHOUT 
BRUSHES. 





By ALBERT CAMPBELL, B.A. 





Tr has often been laid down as a fundamental principle that 
it is impossible to construct a dynamo to give a unidirectional 
current without slipping contacts somewhere or other in the 
machine. And this principle seems reasonable enough when 
we consider the two possible cases that arise. In the first 
case & yo of the circuit moves so as to go on cutting lines of 
force always in the same direction. As an example of this 
may be mentioned Lorenz’s apparatus, in which a conducting 
disc is rotated in its own plane at right angles to a magnetic 
field. It is obvious that slipping contacts are here abso- 
lutely necessary. In the second case a part of the circuit 
(which we may call a coil) is so arranged that it becomes inter- 
linked with a varying amount of magnetic flux. Now, every 
time the flux attains a maximum value the E.M.F. induced 
in the coil changes sign, and accordingly at that moment 
the coil must be commutated with regard to the main 
circuit, for if not we should obtain an _ alter- 
nating current. So in this second case commutation is 
essential, and therefore it would seem that slipping contacts 
must be used here also. But this does not follow, for, as I 
now proceed to show, commutation can be obtained without 
any sliding contact whatever, and with all parts of the con- 
ducting circuit quite rigidly connected together. 





Let Pp M Q N in fig. 1 be a Wheatstone’s bridge in which 2 
is a battery or other source of continuous current, and let the 
four arms be of equal non-inductive resistance, but two of 
them, P m and  Q, of pure bismuth. 

Since the bridge is balanced, there will be no potential 
difference between Pp and q. Now let a strong magnetic field 
cut alternately the two bismuth arms. When either arm is 
in the field its resistance is largely increased, and the bridge 





Fia. 2. 


is thrown out of balance; we thus obtain an alternating 
potential difference from p tog. From this simple case we 
Can easily pass to the converse one where a source of alternat- 
ing E.M.F, is made-to give a unidirecticnal current. 

This case is shown in fig. 2, in which the bridge arms are 


the same as in fig. 1, but the battery ia replaced by a coil, k, 
with its plane perpendicular to the plane of the paper. If the 
magnetic flux shown inthe figures now move downwards from 
F toG, and be followed at a distance equal to F G by a series 
of similar fluxes, an alternating E.M.F. will be set up in the 
coil, K. Owing to the action of the bismuth arms, however, 
a unidirectional difference of potential will be produced from 
F to G, and a rectified current may b> taken from these 
points. To obtain a uniform continuous current it would 
only be necessary to connect in series a sufficient number of 
such elements as shown in fig. 8, and so to dispose 





the rotating magnets that the pulsating E.M.Fs. produced 
by the several elements should be progressively out of phase 
with one another, and so produce a steady potential dif- 
ference at z y. 

To get more efficient commutation, all four bridge arms 
should be of bismuth, and they should be placed as in fig. 4, 
so that pairs of opposite arms may be in the magnetic field 
at the same time. 





F:a. 4, 


Let us now consider whether it is possible to obtain really 
efficient commutation in this way. If the bridge arms are 
of pure electrolytic bismuth at ordinary temperatures, a flux- 
density of about 14,000 would alter their resistances by 
about 60 per cent. In the most favourable case, where the 
coil, K (fig. 2), is of negligible resistance, the rectified voltage 
available from F to G would, for 8B = 14,000, be less than 
one-fourth of the alternating E.M.F. induced in the coil. If 
very low temperatures could be used the available fraction 
would be much larger, for the resistance changes in the 
bismuth would then be enormously increased. ot 

The peculiar properties of bismuth in a somewhat similar 
way afford a means of obtaining rectified current from an 
alternating one without the use of moving circuits. In fig. 
5 is shown a simple arrangement which gives a partially 
rectified current. 

A strong permament magnet is placed with one pole close 
to one of the poles of an electro-magnet, & m, excited by an 
alternating current from a. A bismuth strip, B i, a 
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which this current also passes, is placed between the facing 
poles, and in parallel with the strip is a circuit consisting of 
a choking coil of low resistance and a moving coil galvano- 
meter, G. If the permanent magnet is strong enough, the 














Fig. 5. 


magnetic flux through the bismuth strip never changes 
sign, and the strip will have a higher resistance for one 
half of the alternating current wave than for the other, the 
result being that a partially rectified current will be sent into 
the galvanometer circuit. Even with ordinary commercial 
bismuth in which the resistance changes are relatively small, 
it is easy to get a deflection on the galvanometer which 
changes in direction when the permanent magnet N 8s bas its 
position reversed. The choking coil serves to keep back 
much of the alternating component. This action of an im- 
pedance coil upon a pulsating current is worth a little further 
consideration. Fig. 6 illustrates the effect of increasing the 
impedance of a circuit of fixed resistance which has a con- 
stant pulsating P.D. at its ends. 





Fia. 6. 


The curve, a, represents the current when the circuit is non- 
inductive, b shows the ripples partially smoothed ont by 
adding moderate self-inductance, while ¢c shows the result of 
adding very high inductance, namely, a practically con- 
tinuous current. It should be noticed that the continuous 
current obtained is exactly equal to the mean value of the 
original palsating current, although the values of their mean 
squares would be very different. The above experiment is an 
instructive one, and the result shows that in some practical 
cases impedance may be increased with advantage. Doubtless 
when rectified currents are used for arc lighting, the series 
coils in the lamps help to smooth out the current ripples and 
lessen the flickering effect noticeable at the lower frequencies. 
Unfortunately, however, it is the high frequency ripples that 
are most easily smoothed out. 

The arrangement shown in fig. 5 does not give purely uni- 
directional currents, but these may be obtained from alter- 
nating ones by applying the principle there used to one or 
more of the arms of a Wheatstone’s bridge. 

Although these methods of rectifying alternating currents 
are — of little uce in commercial applications, owing 
to their low efficiency, it is possible that they may prove 
useful in connection with the measurement of certain alter- 
nating current quantities; in any case they form instructive 
lecture room experiments. 

It is easy to see that in the arrangement shown in fig. 3, 
instead of using bismuth, copper wires might be employed, 
which should have their resistances varied by a gas flame 
rotating with the same speed as the magnet.” 

To return, in conclusion, to our main proposition, it is 
evident that commutation can be obtained without slipping 
contacts, .¢., in absolutely fixed circuits, by means of altera- 
tions in resistance produced by magnetic, thermal, or other 
means. 





“ As I have only discussed circuits with fixed rigid conductors, I 
have omitted all mention of electrolytic methods of rectifying alter- 
nating currents. 


CALLENDAR’S ELECTRICAL RECORDING 
APPARATUS. 





WE have received recently a descriptive pamphlet and 
photographs of a very interesting piece of apparatus de- 
signed by Prof. Hugh Callendar, F.R.S., and constructed 
by the Cambridge Scientific Instrument Company, and we 
have seen it in action in Prof. Callendar’s laboratory in 
University College. 

The idea of the action is to arrange the contact on the 
scale wire of a bridge or potentiometer, so that the adjust- 
ment is made automatically. To do this the galvanoscope, 
which is usually employed to show which way the slider is 
to be moved in order to obtain a balance, is replaced by a 
contact making relay, and this causes a‘ motor to shift the 
slider in one direction or the other, according to the direction 
of the current in the relay. A pen carried by the slider 
records its movement on a revolving drum, and a small 
planimeter continuously integrates the record. Fig. 1 























shows diagrammatically the arrangement of the apparatus 
when connected as a Wheatstone’s bridge; a 0 is the wire 
and ¢ the sliding contact. a B are the two equal bridge 
coils, c a fixed resistance nearly equal to x, the resistance 
whose changes are being recorded. In what is usually the 
galvanometer circuit, i.¢, between c d, is placed a contact 
maker, e, which by means of the electro-magnets, / g, regulates 
the movement of the clock, 4, connected by afine cord to ¢, 
in such a way that ¢ always finds a point which is at the 
same potential as d, and the movements. of the slider are 
directly proportional to the changes in the resistance of x. 
The wire, a b, may be the scale wire of a potentiometer, 
in which case the movement of i records the changes of 
potential of any point connected to the other side, m, of the 
contact maker. Thus the instrument gives a continuous 
trace, showing on a scale of equal divisions the changes in 
the value either of the electrical resistance of a conductor, or 
of the potential of any object. The regular movement of 
the pen over the paper is unaffected by the weight or friction 
of the moving parts, and the action is free from the diffi- 
culties of instruments in which the small currents actually 
move the pep, as in the ordinary recording voltmeters and 
syphon recorders. The calibration of the apparatus 1s 
dependent only on the resistances of continuous wires, and 
the calibration of these quantities is capable of an accuracy 
exceeding that of any other a quantity, with the 
the exception, perhaps, of mass and length. The indications 
of the instrument are unaffected by the contact resistance of 
the slide. : 
The immediate limitation of the accuracy of the record is 
the sensitiveness of the contact making relay, and it is clear 
that on this rests the efficiency of the whole. The relay used 
by Prof. Callendar is a suspended coil carrying a long light 
lever with a fork at the end between the prongs of which 
runs a wheel with a platinum edge, driven continuously by 
clockwork. A current through the coil of 4 micro-amperes 
will product an effective contact. The coil has a resistance 
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of 10 ohms, and the action is produced by an expenditure of 
16°10" watt in the coil. 

To give an idea of what this means we may remark that a 
standard relay may be made to work with 2°10~° watt, and 
Mr. Evershed’s instrament works with alternating current 
with about 10° watt. In practice these recording instru- 
ments, working on a bridge as in fig. 1, will continuously 
record the value of a changing resistance within .,',,th part 
of its value, or the value of a potential within ;-,},,,th of a 
volt, and it is not necessary to say more to show iwhat a 
powerful inetrument for observation this affords. 

Fig. 2 is an illustration of one of the instruments. In their 
present form they appear to be perfectly efficient and very 
well constructed, but with the extended use they are likely to 
find, we think theyjwill be’simplified in}someiof the mechanical 








arrangements. A very large number of applications have 
already been proposed by Prof. Callendar, and may be 
indefinitely increased. We saw the instrument at University 
College recording sunshine by the difference in the resistances 
of two coils, one exposed to, one shielded from, the sun’s 
light, and the record showed every passing whiff of cloud, 
and the pen was constantly moving backwards and forwards 
through small distances, even when no change occurred in 
the sunlight. that was perceptible to the eye. In this par- 
ticular instrument the slider, besides carrying a pen, was 
attached to the pointer of a planimeter rolling on the paper 
cylinder, and by this the actual amount of heat falling on the 
exposed coil, was automatically integrated. Curves of the 
discharge of a small storage cell, and of the output of a 
large generating station of 1,250 kilowatts, have been 





published. That one instrument should be able to-deal 
equally witk such different quantities as this last, and the 
light obscured by a cloud, is very striking. The instrament 
may be used to record nearly all electrical quantities, all 
temperatures, many of the meteorological observations, 
cyclical changes in steam engines and alternating currents, 
barometric and steam pressure, and for many other purposes. 
It is likely to prove to be an appliance of very great value. 


WIRELESS TELEGRAPHY. 





By RANKIN KENNEDY. 





So-cALLED ; but it is not wireless. The long vertical wire 
is a leading feature in transmission electro-magnetic force to 
a distance. I would venture to make a simple explanation 
of the action of this transmitting of force from one vertical 
wire to another at a distance, believing, as I do, that it can 
be easily and clearly explained onthe ordinary, well- 
established electrical and magnetic principles so well known 
to most people interested in electro-magnetic work. 

It is not necessary to go back to the Hertz theories. These 
have not yet been established, nor can they be until someove 
proves that the Hertzian waves vibrate at right angles to the 
liné of their propagation, like light waves are supposed to do. 
Sound waves can be reflected, refracted, and detected by 
means analogous to those used to reflect, refract, and detect 
light or Hertzian waves, and we know that the sound waves 
= vibrate in planes at right angles to their propagation 
ines. 

It will be time enough to drag in the Hertzian theories 
when ordinary accepted theories fail to account for the 
effects. 

There are only two electrical inductive effects known to 
electricians, electrostatic and electro-magnetic, the latter 
represented by lines of force forming closed circuits. Both 
of them can act through air, non-conductors and conductors, 
hence it requires no wire to connect two places, from one 
of which we desire to act inductively on the other. 

Theoretically we should be able to induce an electric cur- 
rent in an instrument in New York by manipulating another 
primary current in London or Hong Kong, without any wire 
connection or cable. Practically there are some slight diffi- 
culties, such as the curvature of the earth, and the length of 
the vertical wires requisite, and if we were telegraphing 
secret messages, they could be read by anyone with a vertical 
wire and an electric bell outfit. 

Attempts were made first to induce currents at a distance 
by what may be called the coil or loop method, and this is 
still under investigation by a very eminent professor. 

It is a method doomed to failure at comparatively short 
distances for two simple reasons. 

The science of vertical wire telegraphy is the same as that 
of the common transformer or induction coil, and so is the 
science of the loop or coil telegraphy. In the latter case we 
set up a primary coil at A, and at B a secondary coil, where 
we wish to receive messages from A; the space between is 
the magnetic circuit, a bit longer than usual in transformers 
and a good deal larger in cross sectional area than in iron- 
cored transformers ; a circuit about as long as Liverpool, and 
as great in area has been used. 

The simplest coil is a single turn or loop {) ; if we set 
up twocoils CQ (0 and generate alternating currents in one, an 
alternating current will be set up in the other, and if the 
magnetic circuit is of low resistance and the one loop equal 
to the other, the induced E.M.Fs. will be equal to the 
inducing E.M.F. in the primary loop, always provided the 
whole of the induced magnetic flux passes through both 
loops. 

Now the E.M.F. generated in a coil of wire through 
which the induction varies is equal to the product of the 
number of turns multiplied by the rate of change of mag- 
netic flux density. Expressed by Mr. Weeks as 


E=445Frrn10°. 


F is the total flux, r the number of turns in the coil, » the 
frequency of alternations, 10~ to reduce to volts, 
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Now, in a transformer with the primary a few miles from 
the secondary loop the amount of the magnetic flax which 
reaches the. secondary cannot be much more than a very 
small fraction of the whole, and the fraction which does 
reach it is not all effective, for it cuts both sides of the coil 
in the same direction, partially neutralisinz each other. 

4°45 is constant in value, F is naturally exceedingly small, 
7, for reason to be seen presently, cannot be more than one 
turp, or, better still, as Marconi has it, should be half a turn, 
the only factor left us to increase, to keep up the induction 
- at a great distance, is m, the frequency ~. The higher the 
frequency the greater the distance we can operate. 

Now high frequency cannot bs worked through loops and 
coils. For at quite limited frequency a loop or coil opposes 
enormous resistances against high frequency E.M.F., and the 
current passing is reduced to almost z23ro. And as F depends 
on current value, we soon reach a frequency, at which any 
further increase is counteracted by the decrease in current, 
even in a single loop, vide Tesla’s results. 

For these reasons the loop or coil method is limited to low 
frequency, and consequently short distances. 


—ccecraomacne ri 


Fic. 1.—Puan. 


Naturally one at once says: “ But we must have a loop to 
procure a current; it must go in one end and out the other ;” 
that is so, for continuous currents these must have on out- 
going and return, a complete circuit. 

Bat alternating currents can be sent up and down a single 
wire with no metallic return. All we require is a capacity 
at the top of -a vertical wire, and an alternating charging + 
and —, or + and 0 zero at the lower end; every charge at 
the lower end rushes up the wire as an electric current and 
charges the ball, or capacity at the top, when the charge at 
the lower end is discharged or reversed, a current rushes 
down from the capacity ball at the top. Here we have an 
alternating current produced in a single wire, and it is this 
current which induces, F, magnetic force waves to act on the 
distant wire. 

The reason why the wire must be long is that length takes 
the place of 7 in the formule, that is, instead of terms we 
would take d, the length in centimetres or feet, 

Both electrostatic and electro-magnetic induction takes 
place in setting up currents in a single wire. 

Fig. 1 isa plan of two wires vertical, fig, 2 is an elevation 
of the same. 

In fiz. 2 the electrostatic lines are curves proceeding from 
the capacity, c, to earth, hence tte earth connection of the 
one pole of generator; the electro-magnetic force travéls 
in horizontal circles and cuts the distant conductor. In 
fiz. 1 the electrostatic lines are radia), they don’t act in- 
ductively on the distant wire, but only act in producin 
the primary alternating current, a local effect concern 
— the alternating current production in a single wire. 

ith high frequency the inductive effects near a single 
wire are startling and interesting. 

The spark discharge has been looked upon as an essential 
in single vertical wire telegraphy, but it is not so, it is used 
timply because it is at present the simplest and most effective 
method of producing very high frequency charges and dis- 


charges, the induction magnetic flux from the spark itself is 
in the form of a thin disc, the axis of which is the spark, the 
spark acts for the instant of its duration as a current. 

Other methods of producing high frequency currents in 
a single wire will occur to many electricians. The sending 
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and receiving wires are simply the primary and secondary of 
a transformer. The currents produced in the secondary are 
too minute, and of too high a frequency to be received in any 
magnetic or electric instruments; but, luckily for vertical 
wire telegraphy, Branly invented his coherer. This simple 
apparatus makes an excellent relay, and has been adopted in 
all the long-distance work—an impossibility without it. 

There is no mystery about the long wire vertical ; the 
mystery is, why should anyone use a loop and low 
frequency ? 

The new Wehnelt interrupter and improved spark- 
—s apparatus may make greak advances in the near 

uture. 

It seems to the writer very strange, that nothing better than 
the rude, inefficient induction coil of 50 years ago should 
be the thing used for the high frequency current generating 
apparatus, 

They may be very simple, but they are costly and not 
durable machines in everyday constant use. 

If the wire is horizontal, there is little or no effect, 
probably because of the inductive effects of the earth, through 
which one-half of the magnetic flux would pass, the electro- 
static induction would also be disturbed by the proximity 
of the earth to a horizontal wire. 

The question is, what is the limit to be placed on the fre- 
quency of the current in the vertical wire, and what is its 
impedance to high frequencies ? 

o part of a single wire can be cut by its own magnetic 
flax. With a loop the flux from one side cuts across the 
wire on the other side, causing much impedance with high 
frequency. 


Ais \ 
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ELECTRIC RAILWAYS. 
By E. KILBURN SOOTT. 


At the Society of Arts on Wednesday, the 22nd ult., Mr. 
Dawson attempted, somewhat summarily, to dismiss electric 
traction by polyphase motors, a procedure which, judging 
from the remarks made in the discussion, was considered 
rather unfair to this recent development of electric traction. 
The lines at present working with three-phase currents 
throughout are the Lugano tramway, the Gornergrat, Jung- 
frau, and Engelberg Railways, and a small line at Evian-les- 
Bains; but there is already sufficient evidence that the 
system has a very great future before it, and it will be a 
great pity if the Metropolitan Railway Company does not 
give polyphase motors a trial. They are supposed to be 
experimenting. 
ow that the question of torque is settled by the fact that 
trains are mounting grades of 25 per cent., the only point 
left for criticism is the question of control. One can under- 
stand that in ordinary street tramway work, where the car 
may be started and stopped at intervals of, a couple of 
hundred feet or so, series paralleling shows to great advan- 
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tage; but a railway is so called because it has stated stop- 
ping places or stations, which may be several miles apart, 
and are seldom less than, say, 2,000 feet. It is a debatable 
point whether this is a short distance from the point of view 
of series parallel control. The writer thinks it is not. 

The shortest distance betweeen stations on the Metropolitan 
line appears to be between Mansion House-Cannon Street 
and Cannon Street-Monument, each about 1,000 feet. The 
average of 15 other stations is 2,250 feet, and on the rest of 
the system they are 4,500 feet or more apart. Ont West, 
and towards the saburbs generally the distances become much 

reater. 

' These distances compare favourably with other lines 
worked electrically, yet we find that the motors on the 
Liverpool Overhead Railway are always in parallel, and the 
motors on the City and South London are always in series, 
without the current being wastefully used in either case, or 
there being any particular difficulty in accelerating properly. 
If trains on these railways were liable to be “held up” by 
passengers at any part of the line, say, a dozen times in 
half a mile, it would be a different matter altogether. 

In replying, Mr. Dawson was anxious that he should not 
be ace of unduly pushing American methods, &c. In the 
early days of electric traction we did well, nay, we were 
obliged, whether we liked it or not, to follow American 
practice closely; now, however, that we have had lines 
running for some time and our manufacturers are able to 
turn out plant more promptly, it is time we began to think 
out these traction problems for ourselves. 

Mr. Parshall has said that directly 4,000 horse-power is 
reached on any electric railway system it becomes absolately 
necessary to use three-phase generating plant. Exactly, but 
why not use the alternating current throughout. When the 
electric railway makes real headway, 4,000 horse-power will 
be quite a small amount. Two of the New York power 
stations will be shortly equipped with about 30 such units. 
Just as we are adopting overhead electric traction exclusively, 
we find the authorities at Washington and New York so 
pleased with the electric conduit that they are extending it 
in all directions. Perhaps by the time our railways are given 
over to a combined three - phase and continuous current 
system, we shall find our friends across the Atlantic going 
in strong for three-phase working throughout. 

Three-phase motors for traction should be given a trial in 
this country as soon as possible, for if there is anything in 
it we ought to be knowing at once. 





ee ssieeaanantal 
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MULTIPLE CIRCUIT DYNAMOS. 


THERE has recently been described in the American Elec- 
trician & method of using multipolar dynamos having 
parallel wound armatures in which the brashes, instead of 
being connected to feed a single circuit, are connected inde- 
pendently to separate circuits, the voltage and current in 
each of which may be varied without reference to the others. 

The method is due to Mr. S. N. Rushmore, and in the 
article to which we refer figures are given of a series of effi- 
ciency tests on a four-pole machine feeding two circuits at 
different voltage and current. The machine was shunt 
wound, the magnet coils being in two circuits corresponding 
to their respective pairs of brushes with regulating resist- 
ances for the purpose of varying the voltage. The general 
result of the tests appeared to show that such a method of 
connection was quite feasible. 

Let us see what takes place in a multipolar dynamo con- 
nected inthis manner. The figure shows a four-pole machine 
in which one pair of magnet limbs are fully excited, while the 
others are not excited at all. The magnetic lines in the 
armature when they reach the points, a A, have two paths 
before them, they may either pass through the armature core 
from A to A, or they may pass through the right-hand air- 
gaps and limbs up to the yoke. The lines in the yoke 
similarly when they reach the point, 8 B, may either traverse 
the yoke from B to B, or theymay pass through the limbs and 
alr-gap to the armature, As the paths, 4 4 and B B, have a 
reluctance which is practically negligible in comparison with 
the alternative route, the lines naturally take these paths and 
the magnetic distribution is as shown in the figure. 





It is immaterial whether we employ a ring or drum arma- 
ture, but in order to follow the course of the currents more 
readily we show aring. When the machine is on open circuit 
we have the fall voltage, say, 220 volts, on the left-hand 
brushes and nothing on the right-hand. Let us follow the 
path which a current would take as it entered the top brush. 
Here it would divide and pass through the circuit, c, which 
consists of a quadrant of active conductors, to the 
left-hand brush. The other portion would pass through the 
circuit, D, which consists of one quadrant of active con- 
ductors and two quadrants of inactive ones finally also 
arriving at the left-hand brush. As there are an equal 
number of active conductors in each circuit the voltage 
generated in each circuit will be equal. We see, then, that 
when the external circuit is closed and current caused to flow, 
the current, in its passage through the armature, will have to 
traverse two circuits of different resistance. 

Each armature circuit will generate the same E.M.F., but 
in circuit c the current will traverse one quadrant only, while 
in circuit D it traverses three quadrants. As the terminal 
voltages must be equal, the currents in the two circuits must 
be different, their values being in inverse proportion to the 
resistance of their respective paths. 

The current in the right-hand half of the armature will 
set up a slight field in the right-hand magnets, but the 
E.M.F. so generated will be in the same direction as the main 
E.M.F. in one portion, and counter to it in the other, so that 
its resultant effect will be nil. 

As an example we will take the case of afour-pole machine, 
compound wound, having an output of 220 volts and 300 
amperes, the armature resistance being ‘020 ohm, shunt 
coils 18 ohms each, and series coils 005 each. At full load 
the total volts generated will be 228 and the current 312 





amperes. The current will be equally divided in the arma- 
ture, sothat there will be 78 amperes in each quadrant, and 
the watts loss in the armature will be 1,950. The electrical 
efficiency will be 92:8 per cent. 

Now, suppose the machine to be idle on the right-hand side, 
with the left hand supplying 220 volts and 150 amperes to its 
circuit. The current will now take the two paths, c and D, 
and the amounts into which it will divide will be 117 and 39 
amp2res respectively. The watts loss in the armature will 
ba 1,461, and the electrical efficiency of the machine will be 
91:5 per cent. 

These figures show that this lop-sided method of working 
need not seriously affect the efficiency of the machine, but it 
should be pointed out that there will be sparking unless the 
reversing field has been made strong enough to commutate 
a current of 117 amperes per conductor instead of the normal 
current of 78 amperes per conductor, There is another 
point to be considered, and that is the side pull upon the 
shaft due to the unbalanced magnetic forces. With an 
armature 21 inches diameter and 12 inches long, a gap 
density of 89,000 lines per square inch, and a polar angle of 
60°, the resultant horizontal pull will be about 4,000 lbs. 
This would give a pressure on the bearing surfaces of about 
50 Ibs. per square inch, so that (so long as the shaft is strong 
enough to withstand deflection) in an emergency a four-pole 
machine may be ran with one side idle and the other doing 
half the normal output of the machine. It is not necessary 
to investigate,the cage when,.hoth sides are working hut 
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giving different outputs. We have shown that the extreme 
case is possible, and any intermediate case is, of course, also 
ible. 
a is suggested in the article to which we have already 
referred, that a machine of this type would be very suitable 
for accumulator installations, as one side could be shunt- 
wound to give 135 volts, and the other compound wound to 
give 100 volts. Such a machine, however, would very seldom 
be called'on to give current on both sides simultaneously. 
Generally, when the charging side was working, the other side 
would be idle, and vice versd, so that the machine would work 
under its worst conditions. For such a purpose we consider 
an ordinary 100-volt machine, with a 35-volt booster, prefer- 
able. The system might, however, be used in connection with 
feeders, the length and losses in which vary. Thus a six-pole 
machine might supply independently three pairs of feeders, 
each requiring a different voltage supplied at its terminals, 
in order to maintain a constant voltage at the far end. 
The pair of magnet coils corresponding to each pair of 
feeders could be over-compounded to give the required voltage, 
and boosters and feeder boys might be dispensed with. 
Possibly the idea may be worth the consideration of our 
central station engineers, and at any rate it could be easily 
tried, 








INTERESTING STATIC MOTORS.* 
By HOWARD B. DAILEY. 


THE amateur worker in static electricity who possesses a 
good influence machine finds himself equipped with a source 
of much instructive entertainment for himself and scienti- 
fically inclined friends. To the experimenter any piece of 
accessory apparatus having novelty of design is always a 
welcome acquisition. The experiments possible with a six or 
eight-plate Wimshurst machine, such as is described and 
illustrated in Scientific American Supplement, No. 584, are of 
endless variety, and, when aided by saitable accessories and 
manipulative skill, luminous effects of great brilliancy and 
exceeding beauty may be produced. Such manifestations 
naturally appeal chiefly to the eye, but not less interesting to 
the student of physics is that class of experiments dealing 
with the conversion of mechanical energy into electrical and 
back again into mechanical energy in a manner readily per- 
ceived by the eye at a glance. 











Sratic Exzorric Moror.—RgciPRocaTING. 
Fia. 1. 


To .demonstrate this principle, as well as to exhibit iu a 
striking way the operation of electrical traction and repulsion, 
the writer has devised two forms of static electrical motors. 
Fig. 1 is a small horizontal engine. At the ends of a val- 
canite lever or walking beam are two wooden balls covered 


* Scientific American. 


with gold leaf to give them a conducting surface. These 
play up and down between upper and lower sets of stationary 
brass balls. 

The two upper balls, which are in metallic connection with 
each other, are supported above the walking beam upon four 
perpendicular glass pillars and are connected with one of the 
conductors of a static machine. The lower balls, which are 
not insulated, are given an earth connection through a bind- 
ing post in the ebony bed frame of the engine. As the 
upper balls become charged through the action of the 
machine, their attraction causes the nearest of the two 
movable balls to rise within striking distance, when it 
receives a spark, thus becoming itself electrified, and is 
immediately repelled downward to one of the earth con- 
nected balls, to which it yields up its charge. Being now in 
a neutral condition, it is again attracted upward. As the 
material separating the moving balls is an insulator, the 
action of each is independent of the other, one being 
repelled while the other is attracted. A reciprocating 
motion is thus given to the lever which is communicated 
to the fly-wheel shaft by means of a connecting rod and 
crank disc. 

Since the attractive and repulsive force of static electricity 
is far from powerful, it is essential that machinery operated 
by it should be very light and freely running. To this end 
the moving balls, which are about 14 inches in diameter, 
are made hollow and very thin, being turned in halves and 
glaed together. The fly-wheel, which is of gilded wood, is 
very light and runs in pivoted bearings, as does the walking 
beam. This beautiful little machine, highly finished in all 
its parts, presents a very attractive appearance and runs at a 
rapid rate of speed ; the click of the sparks as the swiftly 
flying balls charge and discharge themselves being strongly 
suggestive of the puffs of a steam engine. Watching the 
instrament in operation, an observer, unaware of the 
lightness of the moving parts, is impressed with the idea of 
considerable power, but is somewhat surprised to find that a 
sheet of notepaper standing upon edge and leaning at a 
slight angle against the rim of the fly-wheel soon brings it to 
rest. Fig. 2 is a simple rotary motor. Into the hub of a 














Rotary Exvectaic Moror. 
Fig. 2. 


horizontal spindle, whose indented ends receive pivot-pointed 
screws passing through the tops of two upright brass 
standards, are inserted four slender vulcanite rods carrying 
ai their outer ends gilded wooden balls. At the opposite 
sides of the instrument and very near to the revolving balls 
are placed two larger balls of polished brass, supported upon 
glass rods and connected respectively with the opposite poles 
of a static machine. The current being turned on, attraction 
and repulsion cause a rapid rotation of the spindle. 

This motor, from its continuous rotary action, is much the 
more powerful of the two, and has about it a sensitiveness 
and life that is wonderfully taking, while its appearance in 
the dark is highly interesting. Both these instruments run 
very satisfactorily either from a small influence machine or 
an ordinary frictional machine, furnishing an excellent illus- 
tration of the reappearance as mechanical energy of part of 
the power applied to the static generator after having been 
transformed largely into electrical energy. 
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THE POST OFFICE AND TELEPHONY. 





By A STUDENT OF THE PROBLEM. 





WHEN a pioneer in the electrical industry like my revered 
friend, Mr. S. A, Varley, approaches a subject with “ the 
sole object of bringing lone to the British public the evil 
consequences of converting applied science into a Govern- 
ment trading monopoly,” it may seem ungracious to criticise 
the articles which he has contributed to your colamns, but 
when the immediate object is to awaken the Legislature to 
the advantages of free trade for telephony, telegraphy, and 
the carriage of letters, there may be some excuse for a 
rejoinder. Eminent economists have shown how much 
better it would have been to undertake postal service by 
private effort, but the conveyance of letters by a (overn- 
ment Department exists, and there is no danger of the 
Legislature modifying the conditions, The telegraphs 
are now under similar control, and whatever may be 
said to the contrary, are so generally recognised as 
being in good hands that they are likely to remain there. 
The subject which the Legislature has to seriously consider is 
the position which is to be assigned to telephony. Mr. 
Varley, like most of us, is impressed with the benefits of 
competition. It is so pleasant to see competitors cut their 
throats for our benefit, and it is so comforting to reflect that 
all the time the competitors themselves are being forced by 
circumstances to devise improvements and to put forth the 
full strength of their thews and sinews to exist. The advan- 
tages of competition as they appear to us most closely are 
great, and it is not surprising that we should forget that they 
are sometimes dearly purchased, if we are not indeed disposed 
to give credit to competition for results which have been 
obtained by its absence. I quite agree with Mr. Varley 
that a comparison of the railway and telephone development 
is to the disadvantage of the latter, but it does not lead me 
to the same conclusion. One great element in the develop- 
ment of the railway system was the granting of a monopoly 
to the pioneers, They put down their money and they 
obtained or lost their Act as the case may be, but if they 
obtained it they had the assurance that so long as they com- 
plied with certain provisions, and the necessities of the 
district did not require it there would be no possibility of a 
competitor running a line alongside theirs. It was the 
much-abused monopoly which gave us our great trunk lines 
and started the railway organisation. The Telephone Com- 
pany was treated differently because the conditions were 
different. The Bill for the purchase of the telegraphs 
“introduced by a Disraelian Government,” was happily 
completed by “a Gladstonian-John Bright cabinet,” who 
took care to protect the interests of the country by inserting 
a clause which ensured that they were not paying for 
something which might be valueless next day. Mr. Varley 
says that the telephone was outside the provisions of the 
Telegraph Act. The Telephone Company said so too, but 
then, unfortunately, the Judges said the reverse. Mr. 
Varley attributes the decision to “the command of leading 
scientists as special pleaders,” but surely such leading 
scientists as Lord Kelvin and Sir Frederick Bramwell were 
on the side of the Telephone Company. “The Law is a 
hass” no doubt, but the decisions of legal tribunals are not 
to be gainsaid. Hence the Telephone Company could not be 
a sovereign. It had to be content to be a vassal 
and to pay tribute to its sovereign. It need not 
have gone on with its work, but happily it consented to do 
80 on the terms proposed. There were others who 
sought to reap the benefits of competition, but the Telephone 
Company had patents, The patents became the subject of 
legal decisions, There are many who thought again that 
“the law is a hass,” but nevertheless the law had to be 
obeyed. Hence the Telephone Company had practically a 
monopoly until the expiry of its patents made it possible for 
others to work, and then there seemed some chance that an 
object lesson might have been gained, but with the help of 
much talk by the promoters and a little wool from Parlia- 
ment a combination of forces was ensured. Had the com- 
bination not been effected the “ blessings” of competition 
in telepnone exchange work might have been demonstrated 
in practice. As the combination was effected there has 
been no opportunity of bringing home the disadvantages, 








and every opportunity of enlarging upon the supposed 
advantages of such competition. That Mr. Hanbury dead 
see advantages in competition is not surprising. He has 
excellent reasons for it. That Parliament and public 
should see advantages in it is not surprising either. 
They have excellent reasons too, though perhaps not 
exactly the same. To compare competition in tele- 
phone exchange work with competition in other branches 
of applied science or trade is to compare different things. 
You have so often insisted on the importance of unity 
in system and control that there is no occasion for 
me to go over the ground. Bat the concentration of this 
control in a Government Department troubles Mr. Varley. 
Why? Because of the dominating influence which it gives 
to individuals, which influence may be used to the detriment 
of inventors personally, and the science to which they are 
attached generally. The mental attitude of inventors is 
not readily comprehended. Their range of vision is wide, and 
the consequences which result from a disposition to carefully 
estimate independently the value of their inventions is liable 
to be seriously distorted by them. The instances which Mr. 
Varley gives of the action of Postal authorities in their own 
domain seems to show a catholicity of view which confirms 
the very general impression that any useful invention is nct 
only adopted, but improved by the experience of the Postal 
Department. 

The dominating influence on electro-dynamics generally, 
which Mr. Varley sees is not observable to others, though 
there are undoubtedly numbers of people who consider that 
their inventions ought to have received more attention. So 
long as there are inventors and so long as ‘here are authorities 
who have to determine the adoption or rejection of more or 
less new ideas it is inevitable that there must be disappoint- 
ment and dissatisfaction. Such an argument to support an 
attitude of free trade in telephones has no weight. The 
telephone must be a monopoly, and in England a monopoly 
should be Governmental. The Civil Service of England 
stands higher perhaps than any in the world, and those who 
have come in contact with the officials of a Government 
Department, are almost without exception impressed with 
the ability of its officers, and the way in which they identify 
themselves with the work to be done. Whether the Govern- 
ment should be allowed to compete with the company or 
buy them up is just the question which it seems to me the 
Legislature should be called upon to determine. I quite 
agree with Mr. Varley that the Post Office should not be 
allowed to confiscate the Telephone Company’s property. 
There should be no occasion for it. Let it be recognised 
that the Government is the proper authority to undertake 
the working of the telephone, and it becomes only a question 
whether it should begin de novo or acquire the existing 
works. A solution is to be found in the avoidance of com- 
petition. 





THE COST OF SUPPLY TO SINGLE-PHASE 
ALTERNATING MOTORS. 





THERE are some aspects of the question of supplying a 
motor load upon single-phase alternating current circuits, 
which although they have as yet. undergone little or no 
discussion among central station engineers, are beginning to 
have a decided and pressing interest. In pointing out the 
salient facts of a question which will certainly require 
solution in the near future, we may leave aside all discussion 
as to the relative merits of continuous and alternating 
currents, single and polyphase, for the supply of motors, and 
consider only that there are in this country many single- 
phase alternating current systems in towns where the motor 
output, even when fully developed, may very possibly never 
become more than a half of that for lighting ; that in such 
cases the engineer cannot boldly lay down a continuous 
current network for power alone, but simply has to make 
the best of the material to hand; and that a motor load is 
generally believed to be desirable, if only for its effect upon 
the load factor of the station. = 
Single-phase motors as now made are simple, efficient, and 
reliable in a high degree, and in these respects compare very 
favourably with the continuous current motor. Their 
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drawbacks—which appear to be inherent in the type and not 
likely to yield to improved methods of design—are that for 
a given starting current their starting torque is very small, 
necessitating the use of loose pulleys and striking gear, and 
their low power factor. The first mentioned fault does not 
greatly affect the station engineer, but is rather the affair of 
the user who has to make arrangements for putting the load 
on gradually. The second, however, affects him largely. 
In the descriptive pamphlet of instructions which the 
manufacturer sends out with the motor, the power factor 
characteristics of the motor are popularly explained as a 
slight but necessary evil, and it is carefully pointed out that 
the user must see to it that he be supplied with a true watt- 
meter, as otherwise he will be charged for more energy than 
he actually uses. He therefore does so, and is so supplied. 

As long as the motor load consists of a dozen or so of 
small rating, driving ventilating fans, barbers’ brushes, and 
sausage machines, the matter is of no moment. In many 
towns, however, these motors are largely used in printing 
works, for driving shafting in workshops, for pumping, and 
so on, their aggregate horse-power running into many 
hundreds. When this is the case there can be no doubt that 
an appreciable loss to the supply undertaking results from 
charging for the energy consumed on the true watt basis. 

Nearly all the items which go to make up the total cost of 
a unit sold are affected adversely by a low power factor. 
Considerinz only the effect upon the capital cost of the 
generating, transforming and distributing plant produced by 
a reduction of the power factor from unity to °5, it is obvious 
that, allowing the same percentage loss in working, the 
section of copper in generating machines, high and low 
tension mains and transformers must be doubled, or else 
higher working losses must be permitted throughout the 
system. 

It is, of course, true in most cases that the major part of 
the motor load is supplied during daylight hours when the 
mains and transformers are otherwise lightly loaded, and that 
very few stations are likely to have anything like so low a 
power factor as ‘5 at full load. Knot it must be borne in 
mind that during the winter months the motor load certainly 
overlaps the lighting load by two hours or more, and that, 
in any case, allowance has to be made in mains and trans- 
formers for each individual motor to run during the hours of 
full lighting load. Further, assuming the greater part of the 
load to be made up of small and medium sized motors, many 
of which will be running light or but partially loaded, it is 
unlikely that the average power factor at the station would 
be as high as 5. 

In any case it is unfair that the extra cost of supplying an 
inductive load should fall equally on all consumers, irrespective 
of the nature of their demand, which is what happens when 
the ordinary rate—that is for true watts used—is charged, 
for in all cases, to charge the user of a motor by the reading 
of a true wattmeter is to secure a smaller return for capital 
sunk than that brought in by the ordinary consumer. 

On the other hand, to charge by the reading of an ampere- 
hour meter, besides being unfair, would certainly have the 
effect of stifling in its infancy what promises to become a 
considerable source of revenue. Possibly an approximation 
to a fair charge would be to take the mean of the units 
recorded on an ampere-hour meter and those recorded on a 
wattmeter in series with the former. In the case of the 
ordinary small consumer, however, the cost of the additional 
meter or similar device would go far towards neutralising any 
advantage otherwise accruing. It is, therefore, not easy to 
suggest how the difficulty is to be overcome, but as it is 
certain to come into considerable prominence in the near 
future it is to be hoped that it will shortly undergo authori- 
tative discussion. 








- CORRESPONDENCE. 


Temperature Correction Tables. 


An article in your issue for March 31st presents us with 
a new empirical formula developed by Messrs. Clark, Forde, 
and Taylor, for the temperature-correction of the electrical 
resistance of copper. This formula involves two coefficients, 


corresponding respectively to the first and second powers of 
the temperature-differences. Under ordinary circumstances, 
such aformula would be too complex, but I understand from 
your article that the results have been worked out and 
tabulated for each degree of temperature within a useful 
range, so that subsequent application of the formula to 
practice is a very simple operation. 

Your comparative table of figures, calculated from formula 
new and old, exhibits the Clark, Forde & Taylor coefficients 
to great advantage, fully justifying your opinion, with 
which I concur, that where Matthiessen’s table is still used 
it should be replaced by these new tables. But I venture to 
think that your comparative table is scarcely generous 
towards the logarithmic law. In line D you give the figures 
“calculated from a logarithmic law” from the values at 32° 
and 72°, and similarly in line E those calculated from the 
values at 32° and 100°; your article describes them as “much 
inferior” to those derived from the straight-line law. It 
looks rather as though there was some small error in the 
choice of the logarithmic rate of interest. I have found it a 
good plan, in such cases, to take the arithmetic mean of all 
the rates calculated from every pair of alternate observation 
_— throughout the “observed” curve. Messrs. Clark, 

orde & Taylor at D and E have probably taken only the 
first and last points on the “ observation ” curve. 

I entirely agree with you that “the straight-line law,” so 
far as copp2r is concerned, is “amply good enough” for 
cable work. The appropriate straight-line law will never 
lead to errors greater than those due to our ignorance of the 
real temperature of the cable, and the variables of the 
measuring apparatus as usually arranged. The logarithmic 
law has the advantage that the calculations for “copper ” 
and “dielectric” are of the same form with one another ; 
the logarithmic tables are consistent and simple in construc- 
tion. But, personally, I prefer to spend the law-seeking 
time upon ensuring the accuracy of the direct observations. 
The observed results—not those calculated from an arbitrary 
law—are then plotted, and the length of ordinate corre- 
sponding to standard temperature is measured on the 
“observed” curve. With a_ slide-rule, the ordinates 
corresponding to every other degree of temperature are 
divided in succession by this standard ordinate. Thus, in a 
few minutes, the required multipliers are obtained, and the 
consideration of arbitrary formula is left to those whose 
pleasure it is to “soar away on the wings of extrapolation.” 

The redeeming merit of Messrs. Clark, Forde and 
Taylor’s “law” is that it precisely fits the observed figures 
between their own limits of direct measurement ; the tables 
themselves are therefore beyond criticism, but a similar 
result might have been obtained by a simpler “law,” or 
even without a “ law.” 


Rollo Appleyard. 
April 4th, 1899. : 





Six Wheels for Electric Carriages. 


In your interesting account of the Joel electric carriage in 
to-day’s issue, you refer to the difficulty of designing 4 
— carriage that does not require a horse to complete the 
effect. 

The difficulty may, perhaps, be got over by the introduc- 
tion of six wheels in ey of the horse-drawn four, as in a 
design recently published by me for a heavy steam freight 
car. The motors would then act on the centre pair of wheels, 
the two other pairs being steerers connected together so as to 
turn equally in opposite directions, 

In this way much more battery space would be available, 
while the extra wheels would prevent the increase of weight 
from manifesting itself is a greater tendency to sink in soft 
places. The driving wheels, as carrying a larger proportion 
of the load, should no doubt be rather broader than the 
others, but the wheels should all be of equal diameter so a3 
to be comfortably stowed away below the carriage body. 
Railway carriages were first hung between the wheels like 
ordinary coaches, and we may, perhaps, take a lesson from 
their development to present arrangement. 

Alfred J. Allen. 

London Institution, E.C. 

April 7th. 
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The Absolute Block System of Signalling on Railways. 


In yours of 7th inst., Mr. C. E. Stretton says his atten- 
tion has been directed to a letter by Mr. Christopher J. 
Little. It was Mr. Stretton who directed my attention to 
your journal re the above, so that he did not require any 
person to direct his attention to my letter. 

He states that the absolute block system was in use 
many years before 1865, and that he remembers it in use 
on the Midland Railways (he leaves out the date when he 
first saw it in use), the date he put in the papers some 
nine years ago, was 1860, he was at that time only 15 years 
of age; but the system of signalling has been altered since 
that date, and, therefore, Mr. C. E. Stretton is something 
like 40 years behind the times. Forty years ago there 
were no starting signal fixed, “line clear” was then given 
when a train passed the home signal; at the present time a 
train must pass the starting signal before “line clear” 
must be given. 

He further states that the Government some years ago 
investigated my cdse, and found that my claim was not 
founded on fact. This statement is absolutely groundless, 
as no letters from the Government to that effect has been 
received by me or by Mr. Stretton. 

I have not only a claim against the Government, but also 
against his friends, the great signal manufacturers, Messrs. 
Saxby & Farmer, as I sent it to them, 1866, and they have 
worked my system ever since ; I considered I was entitled to 
some commission for having introduced the “ absolute block 
system” to them. In 1887 Mr. C. E. Stretton wrote an 
important letter in Jron about Saxby & Farmer’s patent 
“absolute block system,” and Mr. Stretton would not be 
aware at that time that I was the inventor of the patent. 


Christopher J. Little, M.S.A. 





In your journal, March 31st, Mr. F. W. Cooke refers to 
my claim against the Government as the inventor of the 
absolute block system of signalling on railways. My claim 
is in accordance with a circular sent me by the the Prime 
Minister, 1870 ; and also in accordance with a circular sent 
me in 1886 in answer to my letter, “ What was required by 
the Government for working the railway traffic in the United 
Kingdom ?” 

The circular stated that an “interval of space” must 
be kept batween following trains; no mention is made 
shout the electrical instruments ; therefore two stop signals 
must b2 kept at danger behind all trains, and as I pub- 
lished that system in 1865, I claim to be the inventor. 
When it was stated in the papers, 1865, that it was im- 
possible to work the railway traffic in foggy weather with- 
out collision, Sir W. Cooke and all the inventors, patentees 
of railway signalling, and railway signalling manufacturers, 
were alive, but could not find out a system of signalling to 
make it possible to work the railway traffic. I was at that 
time an apprentice on the Great Western Railway ; it must 
therefore bo very humiliating to those scientific gentlemen, 
to think that an apprentice on the railway should know 
more than the managers of the great railways, and the 
signal manufacturers and patentees, how to work the rail- 
way traffic with safety in foggy weather without collision. 

. Cooke refers to the permissive block system, that ie, 
he states, like the rest of the writers upon the subject, 1.¢., 
“that in which two or more trains are allowed in the same 
section this, as Mr. Little states, is not the absolute block 
system, but it is nevertheless in use.” This statement is 
absolutely incorrect, and it appears to me to b2 copied from 
the authors of “ Railway Block Signalling,” and therefore 
Mr. Cooke does not understand the present system of 
“absolute block system,” or he would not term it the 
“absolute block system.” 

I think I can safely say that by my correspondence with 
the Government upon the subject they acknowledge me 
the inventor of the “absolute block system ” of signalling 
on railways, made compulsory by Act of Parliament, August 
30th, 1889, by which all railway passengers are compelled 
by Act of Parliament to travel under my scientific guidance. 

I therefore challenge Mr. F. W. Cooke, in the sum of £5 
(five pounds) to prove that I am not the inventor of the 
present system of railway signalling known as the “ absolute 


block system,” made compulsory by Act of Parliament, 
August 30th, 1889, the challenge money to be given to 
some charitable institute. 




















a, Electric contact breaker wires; b, Treadles cc, Rails, 


I enclose a sketch of the Automatic Absolute Block 
System, so that any of your various readers will understand 
the system and see that it is impossible to have a collision 
if faithfully carried out. 

Christopher J. Little, M.S.A. 

17, Groombridge Road, 

South Hackney, N.E. 


(We do not think any useful purpose will be served by a 
continuation of this discussion.—Eps. Enec. Rev.) 





Paper Telephone Cables. 


I have been much interested in the article in the current 
issue of your paper on “ Paper Telephone Cables,” as in the 
latter part of 1891 and early part of 1892 I made a very 
large number of tests on some paper telephone cables which 
were being made for the New York Telephone Company, for 
their underground lines ranning through the City. 

These cables consisted of No. 18, No. 19, and No. 20 B. 
and S. wires, insulated with paper, wound in a loose spiral ; 
each pair of wires being twisted together, and various pairs 
being strained up in the usual manner, the whole being held 
together by a cotton braid. 

The cables were dried for 24 hours at a temperature of not 
less than 220° F., including several hours under vacuum. 
The cables were directly from the drying pans and 
covered with lead, the ends being saturated for about a 
foot or 18 inches of their length with paraffin to exclude 
moisture. 

The diameter of a single wire covered with paper was *125 
inch. With these cables we had no difficulty in obtaining a 
capacity of between ‘080 and *085 microfarad per mile. 

ost of the cables were made up in lengths of about 300 
feet ; this being about the average distance between the 
conduit man-holes. 

At the same time we made several experiments on single 
wires with various methods of insulation. 

We used a single No. 18 B. & S. wire, insulated with 
paper to a diameter of ‘125 inch, dried for “24 hours ata 
temperature of 220° F., including 4 hoars under vacuum, all 
wires covered with lead; one sample of each insulation 
having the lead pressed on very close to the insulation, and 
in the other case the lead being pressed on loosely. The 
lengths of cable being about 200 feet. 





Close lead. Loose lead. 

, | 
| 

Capacity {rasulation| Capacity |Insulation 

per mile | per mile | per mile | per mile 





Nature of treatment. 





mfds. | megs. | mfds. | megs. 

| | 

one a } 
Dry, twine and two papers ... ieee, eee” | 105 | v.h. 
», ordinary single paper ... 184 | v.hb. 109 | v.b. 
Paraffined ... «. « ‘239 | wb | 117 | vb. 
Vaseline ree «és | ‘896 | 683 | 16 | 1,710 
T.&C.compound ... as ‘205 | vb. |; ‘129 | V.b. 


Double-boiled linseed oil ...,| 100 | 53 | ‘514. | 26 
Paper saturated before cover- 
ing with paraffin, {rds, and | 
Mer sa ‘328 | 1,060 | ‘151 | 1,600 


vaseline, {rd 
Kerosene ee ees eas eee we | U7 | vb. 
Ozokerite cas ae xen ns ee 110 | v.h. 


(v.h. = over 485,000 megohms.) 


Temperature of water in tank in which cables were 
submerged, 444° F. The insulation was measured with au 
E.M.F. of 500 volts. Capacity with E.M.F., 100 volts, 

F 
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The following are results on some cables which we made 
about the same time, the diameter of the insulated wires 
being ‘125 inch unless otherwise stated :— 





Capacity per 


Insulation. mile, mfds. 


Cable consisting of: 


Jute and T. & C. compound ... 181 
Dry hard paper ose a 117 
Cotton and T. & C. compound ‘246 
Paper, resin and vaseline... ‘221 
Jute and T. & C. compound ... ‘218 
"226 


7No.18B.&8. ... 
7 pair No. 18 B. & S. 
7No.18B.&858. ... 
20:No.19 
7No. 46 4, 


19/16 B. & 8. - ” ” ” oes 
25 No. 20B.&8. ... | Paper and T. & C. compound; | 
| diameter *110 inch. “ ‘180 
19 pair No. 18 B. & S. | Dry hard paper sie sea "1135 
5 Dry loose paper oa is ‘0906 
Hard paper and T. & O. com- 
pound; diameter ‘10 inc ‘178 
‘ Loose paper... eee oe 0836 
18 Dry loose paper ae . C793 
= Paraffined loose paper see ‘107 
a ae 115 


% » 49 


| 
” ” ” 


Trusting that this information may be of interest to some 


of your readers. 
Arthur Churchill. 





We have been asked by those gentlemen for whom we are 
acting as experts in connection with the patent Leno cable, 
to point ont certain inaccuracies in the article entitled 
“ Paper Cables used in Telephony.” 

Your writer remarks that the great difference in the 
speaking properties of rubber and paper cables is due to the 
much lower specific inductive capacity of the paper. Some 
improvement is due to this, but the great diminution of solid 
dielectric in paper cables is the chief gain. Itis in reducing 
by 25 per cent. this quantity of solid material without 
reducing the interval between the wires and lead that Leno 
secures a 15 per cent. improvement of capacity. 

The statement that “the capacity of paper is very little 
above that of air which is taken as unity” must not pass 
as accurate. The specific capacity of the paper used for 
telephone purposes is about 1°8, and is 40 per cent. nearer 
the figure given by the writer for rubber than to unity the 
figure for air. Hence, again, the use of substituting air for 
paper in the meshes of a cellular substance. Cellulose 
materials have a further advantage in the absence of resinous 
size or gum which is slow to take up electric strain which 
figures so importantly in rubber compositions. 

It. is stated by “E. J. J.” that the minimum capacity of 
a rubber cable is ‘29 microfarad, a remark which is of as 
little use without the overall diameter of the cable as the 
next, which says that a mile of paper-insulated wire should 
not exceed 085 microfarad where the overall dimensions are 
given wrong. No paper cable having 612 wires 20 gauge 
and an outside diameter of 2} inches (inside diameter 
2°48 inches) ever gave an average capacity of ‘08 microfarad. 
We have (assisted by Mr. Braby) as the result of innumer- 
able calculations and experiments plotted the curve connecting 
capacity per mile and sectional area of copper per unit of 
air space in the lead tube. Such capacity results as 
“E.J. J.” names are too good to be true. 

Again, a paper cable having the capacity and diameter 
stated, will be found to have an insulation resistance of many 
thousand megohms per mile. It is possible to adjust the 
insulation of a paper cable at the expense of dampness in 
the paper from 1 megohm to 200,000 megohms per mile, 
but although this high figure has been obtained on half mile 
lengths of 408 wire cable without scorching the paper and 
without any particular manufacturing expenses, it is 
undesirable telephonically. 

On the other hand, a well-distributed low insulation is 
sometimes obtained at the expense of capacity, but as the 
specific inductive capacity of water for alternating currents 
of telephone frequency is about 80 (air = 1), the moisture 
which lowers the insulation raises the capacity enormously. 
The difficulty of distinguishing between a distributed and 
local leakage is so great that fora given Manilla paper the 
test relative capacity to insulation has not yet been determined 
with any accuracy. 

Passing to a further point in the same article, it is stated 


that the paired spiral method of insulation of cables is the 
one which gives the greatest amount of air space. The 
simple test of abstracting. the core from a given length of 
cable and weighing the dry paper has, in a given case, shown 
the amount of paper (and copper) to be greater, and hence 
the air space less than in the previous methods. Should an 
individual test be considered insufficient, we would point out 
that these cables have in no way proved their supremacy (by 
giving the same capacity as other systems in a smaller 
lead tube), and that although the manufacture is cheap and 
rapid, it is doubtful whether the wires are distributed to the 
best advantage in the tube epace; in fact, the members of a 
pair have been considered to be too close together for the 
best results, Making solid the ends of a telephone cable 
with lead for a distance of 6 inches is a very rare proceeding, 
and a retrogression from the use of a mixture of wax and 
pitch, which is quite satisfactory, and cheaper. 

We have touched upon many statements, the accuracy of 
which does not affect the future of the patents which we 
have alluded to, but we trust to have shown that the writer 
has overlooked many important facte, among which are those 
which form the basis of an important improvement. 


0’Gorman & Cozens-Hardy. 
66, Victoria Street, 
Westminster, S.W. 
April 12th, 1899. 





The Ambleside Tenders. 


In response to.the appeal of “A Contractor” in your 
last issue, I have examined the payment clauses in the 
Ambleside specification, and have done my best to unravel 
them, but I fear your correspondent will not obtain the 
“clear and definite statement” he desires except from a 
Judge in Chancery. 

The specification defines three contracts :—No. 1, for gas 
engines; No. 2, for generators and battery; No. 3, for con- 
ductors. 

The terms of payment for the gas engines are fairly simple. 
50 per cent. of the contract sum will be paid on delivery; 
but to ensure this payment, the contractor should give notice 
in advance and receive cash as the goods cross the threshold. 
40 per cent. will be paid on the engineers’ certificate of com- 
pletion, and the balance of 10 per cent. at the expiration of 
the six months’ term of maintenance. 

If any defect should arise during the said six months 
“from a known cause other than insufficiency of material, 
workmanship or design,” then the liability of the contractor 
will cease. 

Consequently the liability of the contractor under this 
head is not serious, 

Contract No. 2.—The conditions of payment under this 
contract are much more complicated than the above. 

I think the contractor may fairly expect to obtain 50 per 
cent. of the contract price on delivery, provided he tenders 
the whole of the apparatus at one time in exchange for cash. 

The specification says that the 50 per cent. on delivery 
shall be paid on the certificate of the engineers, but as only 
one certificate is provided for it is obvious that the engineers 
will not sign it until the plant is complete. I suggest, there- 
fore, that the contractor should tender the goods and demand 
payment, leaving the Council to settle the legal difficulty 
with the engineers. ; 

With regard to the remaining 50 per cent., I consider it 
is beyond the wit of man to say in what sums or when the 
contractor would obtain it. At the end of the five years’ 
maintenance he would have a clear claim to the balance, but 
if the battery should break down, say, from insufficient 
charging, even within the first three months his liability for 
maintenance would cease and the balance would become due 
forthwith, this, of course, is all in favour of the contractor. 

Contract No. 3.—This contract for conductors does not 
include any terms of payment, therefore the contractor will 
have no claims either under the contract or under common 
law until after the completion of the three years’ period of 
maintenance, when his obligations under the contract will 
have been fulfilled and he will be entitled to his contract 
price. 


March 11th, 1899. 


John S, Raworth. 
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The letter from “ Contractor” in your columns last week 
has evidently been written without careful consideration as 
to the payment clause. 

The plant will bs paid for six months after being put to 
work according to specification, and 76 per cent. of the 
amount allowed for the battery will also be paid. This 
includes a sum for five years’ maintenance, so that in reality, 
the contractor gets 76 per cent. of the value for this work 
before he will have had to spend a penny on upkeep. 

This is how I have taken the specification to read. 


One who is Anxious to Secure the Order. 





Balancing of Armatures. 


In reference to Mr. Hill’s article on this, he conveys the 
impression that when an armature is run in bearings free to 
move, the heavy side will fly outwards, and be marked by a 
piece of chalk held near. Now I believe I am right in saying 
that when the speed .is high, the armature will tend to rotate 
round its centre of gravity, so that the light side will fly out 
and be marked with the chalk. 

For this reason the Laval steam turbine wheel is mounted 
on a long slender shaft. Did the heavy side tend to fly out, 
this method of mounting would ba unworkable. The 
balancing of high speed armatures is very difficult. An 
armature which st geod perfectly at certain speeds will 
vibrate most seriously at other speeds. Hence it may happen 
that an armature would be all right at its speed, if it could 
b2 run up. These remarks apply especially to armatures run 
at, say, 3,000 or 4,000 revolutions per minute. 

C. Turnbull. 

April 10th, 1899. 





A Word to Municipal Works Committees. 


Your columns have recently contained some observations 
on the subject of tendering for public works which are of 
interest to most contractors; will you allow me to call 
attention to a small detail in the preparation of the elaborate 
“Forms of tender,” employed by local authorities, which if 
attended to would scarcely add anything to the cost of some 
of these “technico-legal editions de luxe,” and certainly 
would prove a real convenience to contracting firms, that is, 
that the actual sheet filled in by the person tendering and 
containing the vital points of the contract should be printed 
in copying ink, At present a manufacturer preserves a press 
facsimile of the most trifling details of his correspondence, 
but generally has to rely upon a hand copy for the important 
terms of these large contracts because he is bound to use the 
printed forms supplied. 

_ Should you consider this of sufficient interest to warrant 
insertion, permit me to thank you for so doing. 


J. W. Beauchamp. 





Three-phase Currents from Direct Current Generators. 


_ I should be glad if any of your readers could give me some 
information on the following :— 

A direct current generator of 100 kw. capacity operates a 
motor load at a pressure of 500 volts. By suitably tapping 
the armature windings would it be possible to obtain the 
whole of the output in three-phase form? The three-phase 
load would be inductive, and consequently the drop would be 
great. The writer believes American practice is to use 
carbon brushes for collecting the three-phase currents at the 
slip rings. Is there any electrical advantage in this ? 

A Continental electrician recently stated that such a 
machine could not be made to operate satisfactorily, both as 
a direct current and three-phase generator. Is this so ? 

J. 





A Suggestion. 

If, as I gather, it is impossible to syntonise the two 
main circuits of the Marconi telegraph, would it not answer 
the same purpose if we could tune the sending key and 
the receiver ? So that although the coherer porcine to 
all waves, the action of the inker would be selective and 
Would only record those signals sent out by the particular 
key with which it is in tune ? 


E. Bennett Viles. 


THE ELECTRIC LIGHTING OF THE CITY. 





A SPECIALLY convened meeting of the Court of Common Council was 
held on Monday at the Guildhall for the purpose of discussing the 
question of electric lighting within the City boundaries. Tie Lord 
Mayor (8ir John Voce Moore) presided. 

The report of the Streets Committee, was then submitted by Mr. 
AtaaR. It contained five recommendations. Ina preamble the 
Committee said that relative to the electric lighting inquiry by the 
Board of Trade, submitting a request by Sir Courtenay Boyle, K.C.B., 
to be furnished with the views of the Corporation and evidence of the 
engineer with reference to the three applications of electric lighting 
companies for provisional orders to supply electricity within the 
City, they recommended that evidence be tendered on the resumption 
of the said inquiry by the Corporation engineer, in accordance with 
the request of Sir Courtenay Boyle, and by the electrical engineer ; 
that if, notwithstanding the terms of the agreement with the 
City of London Electric Lighting Company, the Board of 
Trade see fit to exercise the power conferred upon them 
by Section I. of the Electric Lighting Act, 1888, this 
Court is of opinion that the Board of Trade should not grant 
more than one provisional order, for the reason that a multiplication 
of the systems of supply would be prejudicial to the interests of the 
Oorporation when the time comes for them to take over the responsi- 
bilities of electric undertakers; that this Court is of opinion that 
the Board of Trade should not dispense with the consent of the Cor- 
poration, unless in the case of an applicant who is prepared to accept 
the insertion in the provisional order of such terms and conditions 
as will secure the immediate and future interests of the private con- 
sumers and the public; that should the Board of Trade decide to 
grant competition in the City, it should be subject to the Corporation 
having the right to purchase the whole of the undertaking, whether 
within or without the City, on terms to be previously agreed upon by 
the Corporation, and set out in the provisional order; and thaf pre- 
vision should be made in any provisional order to guard against the 
possibility of combination between two competing undertakers to the 
disadvantage of the electric light consumers and of the City of 
London. 

Upon the presentation of the report an opinion of Mr. Danckwerts 
on the question was pressed for and read by the Town Clerk. The 
effect of the learned counsel’s opinion, which was of considerable 
length, was that the contract of the Corporation with the Electric 
Lighting Company was now null and void from the fact that several 
members of the Court were interested in the company. 

Mr. AuGaR then moved that the report be referred back to the 
Committee in order that the opinion of another counsel may be 
obtained. 

Mr. Moston reminded the Court that counsel had already expressed 
the opinion that the contract was, to use his own words, “ as dead as 
mutton,” and he (the speaker) hoped there would be no attempt 
either to whitewash the Electric Lighting Company, or, indeed, any- 
body else. 

Mr. TusNER seconded the motion to refer the matter back for 
further discussion, and the Court adjourned for half-an-hour. 

On resuming, Alderman Sir Henry M. Knight, acting pro. tem. for 
the Lord Mayor, presided. 

Mr. Avaar read two letters which had been addressed to the Town 
Clerk. The first was from the Smithfield Market Electric Supply 
Company, and asked the Court to receive the petition which had 
been signed by several thousand citiz2ns in favour of allowing them 
to compete. The other letter was from the Charing Cross Electric 
Supply, stating that they had secured the refusal of a site in the City 
and another outside the City for the generation of electricity. Con- 
sequently, they were in a position to supply all the City’s needs. 

Mr. Waxace said they should determine that they would have no 
more companies in the City, and if there were to be competition, the 
Corporation should be the competitor. He moved that the proposal 
to appoint the electrical engineer to give evidence be deleted. 

Mr. Lizz, who seconded, said they must do all in their power to 
prevent any other company from entering the City. 

Mr. Tusnmr said the electrical engineer was an intelligent officer 
who had done good work for the Corporation. They were all liable 
to mistakes and should recognise that fact. 

Mr, CLoupESLEy trusted that the question would be judged on its 
merits, and not regarded ia any sense as concerning any officer. 

Mr. Brooks-HircHine pointed out that they were in the peculiar 
position of being prevented from being represented by one of their 
own Officers. 

Several members defended the action of the Corporation officers, 
and Mr. AuGak said there could be no doubt that Mr. Voysey made a 
mistake, which he had already admitted. 

On a division the proposal was adopted. 

Mr. Epwagrps then moved that professional and scientific evidence 
should be given, as recommended in the report of the Streets Com- 
mittee. Mr. TRanTHR seconded. 

Mr. Brooke-Hircuina said if the motion were persisted in,| he 
should have to move an amendment. 

Mr. Moosgen aaid from the decision of the Court it appeared that 
expert evidence as to the bad quality of the light could not be given 
by their electrical engineer. He thought that the ratepayers, who 
were the real sufferers, should be allowed to give evidence. 

The Lord Mayor’s Jocwm tenens stated that a large body of consumers 
had already given evidence. 

Eventually it was agreed nem. con., on the motion of Mr. BRooxE- 
Hirox1na, “ That in view of counsel’s opinion, Sir Courtenay Boyle be 
informed that the Corporation prefers to withhold further evidence 
at present, thus leaving itself free to consider the question of pro- 
viding its own supply.” 

The motion, upon being agreed to, was received with applause. 
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PARLIAMENTARY COMMITTEES. 


County ofr Lonpon aND BrusH Provincian Execrric LIGHTING 
Company. 


Tue Select Committee inquiring into the above Bill resumed its 
sitting on Tuesday last, gfter the Easter recess, Sir W. Coddington 
presiding. 

On the opening of the Committee, Mr. Pmmpnr, QC., said that 
since the Committee adjourned they had received a letter from the 
Board of Trade which came upon them like a bolt from the blue. 
The letter was dated April 4th, and was as follows :—" With refer- 
ence to the application made by you on behalf of the County of London 
and Brush Provincial Electric Lighting Company, Limited, for the 
above-mentioned order, I am directed by the Board of Trade to state 
that they are not satisfied that the consent of the local authority 
should be dispensed with in regard to any of the districts included 
within the proposed areas of supply, and they don’t therefore pro- 
pose to proceed with the application.” He thought the Board of 
Trade were somewhat to blame, because they might have written the 
letter months ago, as the applications were made in October. They 
had asked the Board of Trade to hold a local inquiry, the same as they 
were now holding in regard to the City, to see whether the local 
consent should be dispensed with, but they had refused. Under the 
circumstances they would be compelled to amend their application. 
The promoters had asked for provisional orders to enable them to 
supply with electricity the districts of Fulham, Battersea, Ber- 
mondsey, Rotherhithe, Lewisham, Lee, Greenwich, Eltham, Poplar, 
Bethnal Green, Hackney and Stoke Newington. The Bill would now 
be amended and the promoters would confine their application to ask 
for powers to lay mains through Shoreditch, Bethnal Green, Islington, 
Whitechapel, Battersea and Lambeth. 

Mr. WorsLEy Taytos, for the London County Council, said the 
action of the Board of Trade showed the exceeding inconvenience of 
the course which had been adopted by the company. They bad pro- 
moted a Bill only one-half of which had been disclosed to the 
Committee, and under the chargad circumstances he should feel it 
necessary to consult with his clients as to what form his opposition 
should take. 

Mr. Pemper: It simply means that we ask for less extended 
powers than we did before. 

Mr. Worstex TayLorn: More than half of the Bill bas gone now. 

The CHarrMaNn eaid he thought the action of the Board of Trade 
in putting off their refusal until April 4th seemed to be rather dis- 
courteous, but the Committee had no jurisdiction over that authority. 
The letter, however, did make such a great change in the Bill that he 
did not think it would be right to ask Mr. Worsley Taylor to go cn 
immediately. 

Mr. Rickards (Chelsea Water Company), Mr. Wedderburn, Q.C., 
(for the Greenwich and Blackheath Electric Lighting Company), 
Mr. Vesey Knox (Lee District Board), and Mr. Lewis Coward (on 
behalf of the Fulham Vestry), asked the Committee for the costs 
to which their respective clients had been put to in appearing, now 
that they had been struck out of the Bill. 

The Cuargman said the Committee would reserve their decision on 
the point. 

Mr. Worstey Tayor said that he would withdraw from the Com- 
mittee under the altered circumstances of the case, the County 
Council reserving its right to oppose the Bill hereafter if necessary. 
He would submit to the Committee to consider whether it was right 
that the Bill should be gone on with, seeing that the promoters had 
emasculated it so much. 

Mr. StatHam then addressed the Committee on behalf of the Lam- 
beth Vestry, and asked the Committee to pause before they gave a 
commercial company the powers they sought over local bodies. 

Mr. Joun Smrru, the Lambeth Vestry clerk, in reply to Mr. 
Statham, said that already there were three bodies supplying electric 
light in the parish. They had no hostility to the promoters as such, 
but they objected to their having compulsory powers of breaking up 
their streets. The local body was the best judge as to which streets 
should and which should not be broken up. 

Cross-examined by Mr. PemBmr, the Wirnzss said he objected to 
the power given in the Bill by which the Board of Trade should have 
the right to adjudicate between the company and the Vestry in 
respect to the breaking up of the roads. That would result in making 
the Board of Trade practically the local authority. 

Mr. Taaa, clerk to the Camberwell Vestry, gave evidence in oppo- 
sition to the Bill, on the ground that it might injuriously affect the 
Vestry in regard to the special purchase clause they obtained from 
the company in 1895. 

Mr. Taxsort then addressed the Committee on behalf of the Cam- 
berwell Vestry, after which counsel on behalf of the Shoreditch 
Vestry addressed the Committee in opposition to the Bill. 

The Committee then adjourned. 


The Committee reassembled on Wednesday, when the chairman, Sir 
W. Coddington, said that the Committee did not think it necessary to 
hear any more evidence in opposition to the Bill, as they had come 
to the conclusion that they could not pass the preamble. With 
reference to the applications made the previous day for costs, the 
Committee had considered the matter and had decided not to allow 
—- He then formally announced that the preamble had not bzen 
proved. 








An Improved Nernst Lamp.—lIt is reported that Herr 
Rasch, an enginecr, of Nurembourg, has devised an improved form of 
Nernst electrolytical lamp which does not require a high temperature. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


WEEE ENDING Maz. 177TH, 1898. | WsExK ENDING Mak 14rm, 1699, 


Port. Value. 


Adelaide 

Albany ° = ~ 

Alexandria. Telep, mat. 

Amsterdam.. ° ee 

Bangkok 

Bombay oe ee oe 
e Teleg. cable .. 

Boulogne = 

Buenos Ayres 9 ee 

* Teleg. mat. 

Cape Town.. ee *e 

Colombo... - ae 

Delagoa Bay. Teleg mat. 

Demerara .. oe 

Durban 

Flushing 

Fremantle .. 

Gibrgltar 

Gothenburg 

Hong Kong .. - we 

Key West. Teleg. cable 

Launceston.. zs es 

Lisbon >. 

Madras 

Malaga 

Malta 

Melbourne .. ae mn 

New York. Teleg. mat. 

Ostend ee me ne 

Port Elizabeth .. ee 

Stockholm. Teleg. cable 

Sydney oe vs os oe 

Wellington .. os o vos See 


Total £11,036 


Port. Value, 
Alexandria .. oe ee -. £200 
Amsterdam .. ie be <. = 
Antwerp. Electric fuses o> OL 
Bombay vs ee 

” Teleg. mat. 
Boulogne . ° ee 
Buenos Ayres 
Calcutta 
Cape Town.. 

Colombo 

Dunkirk 

Durban ee 

East London 

Flushing 

Genoa 

Hamburg ee 

Hong Kong.. ee s 

Melbourne. Teleg. mat. 

Montreal ee me 

Nagasaki 

Ostend 

Perth.. os 

Port Chalmers 

Port Elizabeth os an 

S Telephones .. 

Rio Janeiro. Teleg. mat, 

Rotterdam. Teleg. mat. 

Singapore .. ae oe 

Sydney 

Trieste “5 ee 
me Teleg. mat, 

Wellington .. . 

Yokohama .. 

£9,930 


Total 


Foreign Goods Transhipped ;— 


| Rouen. Railway elec. appts. 


Electrical Wares Exported. 


WEEK ENDING Mak. 22np, 1898. 
Port. Value. 

Alexandria. Teleph mat. e. £212 

Amsterdam .. ee az cs oe 

Antwerp. Elec.fuses .. 

Barcelona. Tele. wire .. 

Boulogne .. a 

Brisbane a 

Buenos Ayres 

Cadiz ae 

Calcutta 

Cape Town.. 

Colombo 

Copenhagen 

Delagoa Bay 

Durban 

Flushing 

Fremantle . 

Genoa ee 

Gothenburg 

Hong Kong .. 

Jaffa .. 

Liban «s oe ee 

Madras. Teleg.cable .. 

Ostend <s 

Port Elizabeth 

Reval. . ae 

St. John’s, N.B. 

St. Petersburg 

Singapore .. “* $a 
os Teleg. mat. .. 

Sydney ee ee 

Wellington .. 


Total £89,318 


| Bombay 


” 
| Boulogne 
| Brisbane 


| Buenos Ayres 


WEEK ENDING Mar. 21st, 1899. 
Port. Value, 
Alexandria .. ae oe 
” Teleph, stores 
Amsterdam .. oe os 
Barcelona .. 


| Berbice 


Boca. Teleg. mat. 
Teleg. mat. 
*Teleg. mat. 


93 Teleg. mat. 
- Teleph. mat. .. 

Calcutta oe es 

Cape Town 


Christiania 


| Colombo 


Delagoa Bay 


20 | Durban 


99 Teleg, mat. 


| Ghent < 
| Gothenburg 


Hamburg 

La Plata . oe ws 
$3 Teleg. mat. .. 

Limon. Teleg. mat. 


6 | Melbourne .. ~e 
| Odessa, Teleg. mat. 


Ostend 


| Port Elizabeth 


Rangoon. Teleph. mat. 


| Santa Cruz.. 
| Shanghai 
| Singapore .. 


Teleph. mat. 


” 


| Sydney ae ae ee 
{ Tientsin. Teleg. mat. .. 


Wellington .. Ss ee 
9” Teleg. mat. 


Total 


Foreign Goods Transhipped :— 


Barbadoes. Teleph, mat. 


£18 | Gothenburg. Teleph. apparatus +42 


Allam v. Reilly.—This was an action to recover damages, 
brought in the Westminster County Court on Wednesday by Mr. 
Edwin Percival AJlam for breach of contract and £5 odd for work 
done and materials supplied. Plaintiff was an electiical 
engineer of long standing. Defendant was a publican, and agreed fo 
pay him £20 to charge and trim bis three arc lamps fora year. He 
broke the contract. The charges for work, &c., were fair and reason- 
able. The contract would have nothing to do with the mechanism of 
the lamps. The lamps were only constructed to burn for six or seven 
hours. Mr. Reilly stopped plaintiff's man from seeing to the lamys, 
stating he had got someone to do the work cheaper. For the defence 
Mr. Geo. Sampson, manager of the Electric Light Insurance Com- 
pany, Mr. Wm. Lowrie, of the same company, and other witnesses, 
gave evidence showing that plaintifi's man did the changing 
and trimming badly. The lamps continually went out while 
plaintiff was attending to them. The rods were never properly 
cleaned by plaintiffs man, nor did he attend to the fuses. His 
Honour found for the plaintiff for £5 with costs. 
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Announcements.—Honse’s Cement and Anticrustator 
Company, Limited, manufacturers and merchants, Marlboro’ Works, 
34, Vauxhall Road, Liverpool, advise us of change of trading name 
of the company to House & Co., Limited. 

Mr. H. Calderbank has opened a showroom for electrical fittings, 
&c., at 78, King Street, Manchester. 


Barnet Automatic Telephone Meter.—This meter, to 
which we made some reference in these columns some weeks ago, is 
designed to register cumulatively the time during which the tele- 
phone is in circuit for conversation, 7.c.,when the switch lever is 
raised by the removal of receivers (to record 1,000 hours). The 
meter is started by raising the switch lever, and stopped by the 
lowering of same. It is alsoautomatically wound up when the switch 
lever is thrown out of circuit by replacing the receiver, the action 
being the pulling down or depression of the switch lever. The 
vertical play or movement of the lever in the “' Ericcson” telephone 
being only half an inch (4”), and in some other makes less, but this 
is found sufficient to automatically wind up the meter, so that it will 
go for at least 15 minutes or as much longer according to arrange- 
ment. 


Books Received.—“ Spon’s Architects’ and Builders’ 
Price Book, 1889,” by W. Young. Twenty-sixth edition. London: 
E. & F. N. Spon. ’ 

“The Motor Car Manual,” by R. Moffat Ford. Motor Car Com- 
pany, Long Acre, W.C. 2s. 6d. 


Catalogues, Lists, &c.—The Simplex Steel Conduit Com- 
pany, Limited, Birmingham, send us a copy of their new price list. It is 
got up in attractive style, and contains a quantity of useful informa- 
tion relating to the conduit system of wiring, some wire tables 
and perforated requisition or order forms for conduit supplies. The 
list includes the latest novelties and improvements introduced by the 
company, including new forms of inspection pieces, X and Y shapes; 
right angle cross pieces (4-way and 5-way); detachable brass 
pieces to facilitate drawing in; Simplex pendant fittings, stiff and 
flexible, both in vertical and horizontal types; Simplex lampholder 
fittings mounted on ebonite cheeks to maintain insulation resistance ; 
Simplex switch and ceiling rose boxes, also fitted with ebonite plate 
to fill requirements for high voltage. They are also bringing out 
water-tight arc lamp brackets and water-tight runs for incandescent 
lighting for exterior lighting, and an ordinary wall bracket for 
workshop, hospital and corridor use. They inform us that while the 
patterns shown in their lists are those in more general demand, they 
are prepared to modify these to suit the requirements of their 
customers. 

Messrs. Laing, Wharton & Down, Limited, issue a neat little 
pamphlet giving particulars and illustrations of the Vril electric 
launches and describing the equipments. 

From the British Fire Prevention Committee we have received a 
pamphlet giving descriptive notes and pictures of its testing station 
on the Regent’s Canal. 

: Mesrs. Stanley, Davies & Pollard, of Hyde, send us lists of their 

5 and 50 E.H.P. non-condensing steam dynamos, the engines being of 

> “Sentinel” type, and 15 kw. “ Standard” continuous current, 
ynamo, 


Committed for Trial.—Five men have been committed 
for trial by the Greenwich Stipendiary on a charge of stealing a 
quantity of electric cable, the property of the Crystal Palace Electric 
Supply Company. 


Dinners.— On 5th inst. the staff and employés of 
Messrs. Donnison, Barber & Oo., of Manchester, were entertained at 
the Exchange Hotel to a sumptuous dinner to welcome the new 
manager (Mr. Batty); and to say farewell to the outgoing (Mr. Linsell). 
The latter gentleman was the recipient of a handsome gold albert, 
presented by the staff, and of a gold keyless English lever watch 
from Mr. Barber. About 50 sat down, and the evening closed with a 
most enjoyable ‘ smoker.” 

On Saturday evening last the employés of Messrs. Drake and 
Gorham’s Manchester Branch were entertained to a dinuer at the 
King’s Arms Hotel, Manchester, by their manager, Mr. W. Cotsworth. 
This was followed by a smoking concert, during which the presenta- 
tion of a handsome secretaire was made to Mr. Cotsworth, as a 
mark of esteem and respect, and to celebrate. the occasion of his 
forthcoming marriage. 


Electricity for Mines Drainage.—At the monthly 
meeting of the South Staffordshire Mines Drainage Commissioners 
last week, the question of utilising electricity for the further un- 
watering of the mines in the Tipton district was again referred to. 
Mr. R. Williams said the scheme for draining the surface by electrical 
means had been held up to be the saviour of the district—that they 
would no longer be troubled with water in the mines. With respect 
to the proposals of the Midland Electrical Corporation for Power 
Distribution, if the scheme contemplated by the commission could 
be carried out the water would be Ys apeonpe from getting into the 
mines from the surface, and it would be one of the greatest blessings 
they had ever experienced. The commissioners had reduced the 
“come ” of water from 36,000,000 gallons to 9,000,000 gallons every 
24 hours, but unless the electrical scheme could be carried out the 
9,000,000 gallons would practically be a fixed quantity, to deal with 
which they would have to keep the whole of their pumping engines 
in operation. The chairman (Mr. J.B. Cochrane) remarked that 
before launching out in the larger electrical scheme it was proposed 
to put down a small electric plant at one of the pumping stations as 
4n experiment. In connection with this matter it may be mentioned 
that although the Electric Power Distribution Company are meeting 
With opposition from several of the local authorities within the 


district over which they desire to operate, the opposition in no way 
interferes at present with the plans of the Mines Drainage Com- 
missioners. As is well kaown the Tipton mines’ drainage area is not 
co-terminous with the boundaries of the parish of that name, but 
includes areas within the jarisdiction of a number of district councils. 
These, however, are not opposing the power distribution scheme, the 
promoters of which have, therefore, a wide area and a large customer 
to cater for. Meanwhile Dudley is making arrangements for the 
starting of a municipal electric works for the supply of power and 
light within the borough, and if the Drainage Commissioners desire 
to use electricity in that district, they will have every opportunity. 


Liquidation Notice.—The Electrical Time Recording 
Company meeting at 31, Bedford Row, London, on April 5th, decided 
to wind up voluntarily, Mr. A. B. Clifton being appointed liquidator. 


A New Engine.—Messrs. Willans & Robinson have 
now under test the first engine they have made of the 3 V size, 
indicating 1,000 horse-power at most economical load, 1,200 H.P. as 
maximum continuous load, and 1,500 H.P.as emergency load. Itis 
intended for dynamo driving for traction work, and is one of a set of 
eight ordered for an English municipal traction scheme. At the 
same time there is on the steaming bed an engine of 3 R size 
intended to indicate from 500 to 600 H.P., one of the two ordered for 
the City and South London Railway Company. 


New Works.—A Liverpool paper says that an electrical 
syndicate are contemplating the erection of large works in close 
proximity to the Ship Canal at Cadishead. 


Radford v. Tasker.—At the Coventry County Court on 
Tuesday, before his Honour Judge Ingham, Edward R. Radford, of 
Leicester, claimed from Messrs. W. Tasker & Sons, Limited, electrical 
engineers, £50, for commission on orders obtained by him whilst 
engaged at the firm’s Coventry depét. After hearing and consultation 
plaintiff agreed to accept £37 10s., with costs on that amount. His 
Honour gave judgment accordingly. 


Removals.—Mr. G. L. Addenbrooke notifies that as the 
Parliamentary and other work in connection with the undertaking of 
the Midland Electric Corporation is now nearly complete, he has 
closed his Wolverhampton office, and all communications should now 
be addressed to him at 53, Victoria Street, 5. W. 


Theft.—At the Salford Police Court on 4th inst., James 
Bailey was sent to prison for two months with hard labour for 
stealing a quantity of electric fittings and other articles, the property 
of the General Electric Company, Limited, valued at £11 10s. 


Trade Notice.—Messrs. Chas. R. Compston & Son, 
Lancaster, have announced the sale of the electrical stock-in-trade 
of Mr. N. H. Edmondson, electrical engineer, Morecambe. 








ELECTRIC LIGHTING NOTES. 





Arbroath.—At a recent meeting of the Gas Vorporation 
it was stated that the Board of Trade had informed the deputation 
by which it was interviewed that it proposed to delete the transfer 
clause from the provisional order. The Corporation is desirous of 
retaining it, and will apply accordingly. 

Bangor.—The installation of the electric light has been 
initiated at Bangor by its introduction into the slate works at Port 
Penrhyn. The installation has been carried out by Messrs. Lindsay, 
Browning & Co., Limited. 


Barton (Manchester).—The Board of Guardians have 
decided to apply to the Local Government Board for sanction to borrow 
£3,355 for lighting the new Union Infirmary at Patricroft. The 
light is to be generated on the grounds. 


Bath.—A discussion arose last week at the meeting of the 
Electric Lighting Committee regarding the financial position of the 
electricity undertaking. Mr. Metzger’s report showed that there was 
an overdraft on revenue account of £2,318, and on capital account of 
£2,938. The capital overdraft was not of any importance, because 
the treasurer has power to raise £4,000 more. The book debts ending 
March were about £1,500. The treasurer said that the profits would, 
so far as he could see, about pay off the interest, but the repayments 
of capital would have to be found elsewhere. There was also a brief 
debate re the humming of the arc lamps, which was said to be quite 
a nuisance. It was resolved to write to Mr. Hammond requesting 
him to take such steps as are necessary immediately to remove either 
the cause of the noise, or the lamps themselves. 

Bethnal Green.—The Board of Trade has approved of 
the draft provisional order applied for by the Vestry. 

Bolton.—The Electricity Committee have appointed two 
assistant electrical engineers out of a large number of applicants, the 
successful gentlemen being Mr. B. S. Hornby, assistant electrical 
engineer to the Bradford Corporation, and Mr. A. T. Gordon Smith, 
assistant electrical engineer to the Taunton Corporation. 

Bootle.—It is expected that the electric lighting works 
will be completed by April 20th. 

Bournemouth.—The Board of Trade has signified that it 
will be prepared to grant a provisional order to the Council for 
public purposes only. The Board is being requested to grant the 
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order as originally drawn, and, if necessary, to hold a local inquiry. 
A report advising as tothe scheme and its cost has been submitted by 
Messrs. Lacey, Clirehugh & Sillar. 


Canterbury.—At the last meeting of the Town Council 
it was resolved to inform the residents in Northgate, one of the prin- 
cipal thoroughfares in the city, and leading from the centre of the 
city to the electric light station, that the Council cannot now erect 
arc lamps in that street as desired, since it would entail considerable 
alteration with regard to the cable and in the plans, but they would 
place at intervals 50-C.P. incandescent lamps. It was decided to 
obtain 75 additional incandescent 50-C.P. lamps, and six dozen opal 
glasses, and the same number of bent glasses for the public lamps for 
Btock. The engineer was directed to purchase 74 lamps and two 
brackets for erection on the routes of extended mains, at an 
ey cost, including separate switch wires, switch pillar, &., 
(+) ,150. 


Carlisle—On Tuesday the Council agreed to extend the 
electric lighting cable to various parts of the city. 


Chelmsford,—The town clerk, acting on the advice of 
the Special Committee, has appointed Mr. Robert Hammond to 
advise as to the value of the works of the Chelmsford Electric 
Lighting Company, with a view to the purchase of the undertaking. 


Chesterfield.—The letter received by the Council from 
Messrs. Davies & Saunders, and printed in our last issue, is to be 
discussed at the next meeting of the Council. 


Colehester.—The Town Council have decided to accept 
the offer of Messrs. Siemens to light and maintain in the streets four 
large 100-C.P. lamps by incandescent light during the same number 
of hours as now lighted and at the same price per annum as now paid 
for gas, and to bear the cost of the fittings in the first instance. 


Cork.—A local correspondent says that electric lighting 
is making great progress. The latest important addition is an 
installation at St. Augustine’s Church, just completed by Messrs. 
Handley & Shanks. 


Coventry.—A party of members of the Coventry Tech- 
nical Institute Engineering Society paid a visit on Tuesday evening 
to the Corporation electricity works, where they were received and 
conducted over the premises by the manager, Mr. G. S. Ram. 


Darlington.—The Corporation are now inviting tenders 
for the erection of electricity works buildings. 


Dawlish.—A representative from Messrs. Taylor and 
Field, electrical engineers, will attend before the Council on the 19th 
inst. and give particulars re electric lighting. 


Devonport.—From the 35 applications sent in for the 
post of resident electrical engineer at £300 per annum, Messrs. C. H. 
Furness and E. G. Orkell were selected to appear before the Electric 
Lighting Committee. 

We understand that the Committee has now selected Mr. Furness. 
His appointment was to be discussed by the Council yesterday, and 
if passed Mr. Furness will enter upon his duties on June 1st, andin 
the meantime will devote his leisure to studying the problem of a 
site for the central station, the so!ution of which is said to be one 
of the greatest troublesof the Electric Lighting Committee. Prof. 
Kennedy, who has hitherto been the professional adviser of the Com- 
mittee, is to be retained as consulting engineer. 

Ata meeting of the Town Council yesterday Alderman Stanbury 
was to move that the Council proceed to the lighting of all the main 
roads in the outer wards with electricity forthwith. 


Douglas.—The Town Council has decided to adopt electric 
lighting for the borough at an estimated cost of £12,000. The Com- 
mittee has been asked to formulate a scheme on lines laid down by 
Prof. Fleming, and submit details to the Council. The question was 
discussed of approaching the Tramway and Electric Power Company 
to do the work, but the motion received little support. 


Dudley.—The Corporation have decided to spend 
£7,500 in providing an electric lighting station, and it is to be 
erected under the superintendence of Mr. Reginald Wilson, by whom 
the Council have been guided. The matter has been somewhat 
hurried, in consequence of the unexpected development of the 
arrangement between the Electric Traction Company and the Cor- 
poration. 


Dundee.—The electrical engineer has reported the 
addition of 10 new consumers and 876 lamps during March. The 
number of units generated was 68,503, and the coal used 606 tons 
odd, or 9°28 lbs. per unit generated. Coal is 93. 11d. per ton. 


Durham.—With reference to the application of the 
authority for a provisional electric lighting order, the Board of Trade 
has refused to give the Council power to sell absolutely, or even to 
lease the ee sap powers. The Council is communicating with the 
rier of Trade with the object of getting them to reconsider their 

ecision. 


Edinburgh.—The Electric Light Committee has passed 
the following resolution:—“ That the Committee cannot recommend 
the Council to depart from the statutory provisions of the electric 
lighting order at the present stage, and beg to recommend in the 
meantime that no special or separate fund for renewals should be 
formed apart from the reserve fund already established for that and 
other purposes, conform to the resolution of Council, February 28th, 
1897.” In another resolution:—‘The Committee further recom- 
mend that the reserve fund should be made up to its maximum as 
s00n as may be convenient.” 


The Electric Light Committee has agreed to obtain estimates 
for copper and cable to connect the new station at M’Donald 
Road with the rest of the system throughout the city, at a 
probable cost of £28,000. Estimates were considered for the erection 
of four new boilers for Dewar Place station, and these were remitted 
to the engineer to consider and report. It was stated that there had 
been 3,682 8-C.P. lamps applied for since last meeting. 


Fulham.—The Vestry will make application to the 
London County Council for their sanction to borrow the sum of 
£100,000, the repayment to spread over a period of 42 years, for the 
purpose of carrying out the electric lighting works. 46 applications 
were received for the post of clerk of works. 


Grimsby,—On 6th inst. a Local Government Board 
inquiry was held into the Council's application to borrow £43,500 for 
electric lighting purposes. 


Halesowen.—The Council has adopted a report by the 
General Purposes Committee, in which it is stated that a letter had 
been received stating that the Board of Trade had written to the 
clerk’s agents that they had determined not to allow any electric 
lighting orders, including transfer clauses, this session. The clerk 
had written to his agents that it was very important that the Council 
should have the means of dealing with the electric lighting question 
in the best way for their district, and asking them to press the Board 
of Trade as strongly as possible to allow the transfer clause. 


Hampstead.—The Vestry has agreed to lay mains for the 
supply of current to private consumers in Adelaide Road (Primrose 
— to Eton Road), St. Cuthbert’s Road, and Woodchurch 

oad. 


Hebden Bridge.—An installation has just been put in 
for the lighting of Salem Wesleyan Chapel by Mr. R. 8. Blackburn, 
comprising a dynamo for supplying 200 16-C.P. lights and a set of 
accumulators. 


Hereford.—The city surveyor has issued a description of 
the proposed electric lighting installation. It will be a three-wire 
low pressure system, consumers to be supplied at 220 volts. There 
will be two 30-feet x 7 feet 6 inches Lancashire boilere, with Mel- 
drum’s forced draught, two Belliss compound two-crank engines of 
150 B.H.P. each, and two 100-kw. Silvertown single horse-shoe under 
type dynamos, with drum bar armature, each giving an output of 440 
to 500 volts and 200 amperes at 450 revolutions per minute; also a 
battery of 270 chloride R type cells, having a capacity of 660 
ampere-hours when discharged in nine hours, and the various steam 
plant accessories, balancing traneformers, &c. This is for private 
lighting only at present. 

A Local Government Board inquiry was held last Friday with 
reference to the loan of £20,000 for the cost of the installation. 


Hall,—A short circuit across the outer mains of the Old- 
Town three-wire system led to a failure of supply on the morning 
of the 1st inst. This caused considerable inconvenience to the 
Hull News and Eastern Morning News, whose printing presses are 
worked by electric motors. In consequence those publications were 
delayed several hours beyond publishing time. The previous day 
there was a short on the mains in Park Street, 


Ingleton.—The Electric Lighting Company hopes to be 
able to light the town by the end of the summer. The sources of 
water supply have been inspected by representatives of Messrs. 
Gilbert Gilkes & Co., of Kendal. A large proportion of the required 
capital has been subscribed locally. 


Liverpool.—At last week’s City Council meeting the 
minutes of the Electric Power and Lighting Committee, which were 
approved, included a recommendation that the contract with 
Callender’s Cable and Construction Company, Limited, for the supply, 
laying, and maintenance of underground electric mains be extended 
for a further period of two years from May 6th, 1899; and a recom- 
mendation that, as from April ist, 1899, the following prices be 
charged for the supply of electrical energy :—For lighting, 4d. per 
unit; for power up to 3,000 units per quarter, 2d. per unit, and for 
each unit over 3,000 units 1d. per unit; for Corporation lighting of 
streets, 2d. per unit; for Corporation lighting of buildings, &., 3d. 
per unit. 


Lowestoft.—On 7th inst. a Local Government Board 
inquiry was held into the application of the Corporation for leave to 
borrow £30,000 for electric lighting. Mr. Hawtayne explained the 
scheme, 


Luton.—The Town Council has had another long debate 
on the electric light question. The strongest opposition has been 
offered to the municipal project, but the stage has been reached of 
securing the approval of the Board of Trade for the scheme. The 
committee recommend that tenders be invited for the execution and 
completion of the works, and after a discussion of details the question 
was postponed for a month. 


Middleton.—At the meeting of the Town Council last 
week Alderman Walker, on the minutes of the Gas and Electric 
Light Committee, said they hoped soon to come to some definite 
arrangement with the Manchester Corporation with regard to the 
supply of electricity for the tramway scheme, which would then be 
proceeded with. 


Motherwell.—The Police Commissioners have approved 
plans of the pepe electric lighting station, and Prof. Kennedy 
was instructed to push on the work as rapidly as possible. 
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Manchester.—On the morning of the 10th inst. there 
was & failure in the Corporation electric supply in the neighbourhood 
of Market Street. A local paper says there was something wrong 
with the mains. 


Musselburgh.—The Town Council last week signed an 
agreement with the Drake & Gorham Electric Syndicate, whereby 
the company pledged themselves to supply electric light to the burgh 
at 6d. per unit, and for public lighting at 4d. per unit. 


Newington.—After a brief discussion, in the course of 
which such questions as trade union wages and “ hole-and-corner ” 
appointments were introduced, the Vestry referred back the proposal 
to empower the Electric Lighting Committee to appoint the requisite 
working staff for the electricity station for £1,120 a year. 


Newport,—The Borough Council has been served with a 
writ at the suit of Mr. Stephen Sellon, applying for an injanction to 
restrain the Corporation from working their electric lighting 
machinery 80 as to cause annoyanze and inconvenience to him in his 
business. Unless a settlement can be arrived at, the action will be 
defended, and a committee will consult with the town clerk in the 
conduct of the defence. In a report from the consulting electrical 
engineer, it is stated that the cost of shuntiag operations in the 
delivery of coal would be reduced by the use of an electric capstan, 
to —- about £200. Farther particulars are to be brought up on the 
point. 


Perth.—Mr. Hawtayne’s report upon the offers made by 
various companies for the transfer of the Council’s provisional order 
has been considered, and the Council has decided to keep the matter 
in its own bands and carry out the work. Mr. Hawtayne has been 
instructed accordingly. ; 


Provisional Orders.—In the House of Commons on 
Tuesday leave was given Mr. R‘tchie to bring in a Bill, and it was 
read a firat time, to confirm certain provisional orders relating to 
Glossop, Ilkeston, Cromer, and other places. 


Rothesay.—The Council on Monday agreed to proceed 
with the electric lighting of the harbour and front of the town, and 
to accept the offer of Messrs. Lowdon Brothers, for the sum of £2,501 
19s, 2d., the work to be completed in 13 weeks. 


St. Annes,—The electrical engineer to the Council has 
presented his estimate for the installation of electricity in St. Annes, 
and it is stated to bs more than twice the amount the Council pro- 
posed originally to outlay. The Council had the matter before it 
again on 5th inst. 


Salisbury.—There is some feeling locally in favour of 
the municipal purchase of the undertaking of the local electric light 
company. 


Shrewsbury.—Since the electric light undertaking was 
taken over by the Corporation the Lighting Committee have carefully 
considered what steps should be taken to put the works and mains 
into a thoroughly efficient state, so as to meet the increased demand 
from private consumers, as well as to proceed with the lighting of the 
streets and public buildings. After conferring with Mr. Johnston, 
the electrical engineer, the Committee state they are of opinion that 
four arc lamps should as soon as possible be installed in some of the 
main streets, viz ,twoon Bride Hill, one on Mardol Head, and one in 
Mardol. The estimated cost of laying down the necessary cable and 
providing and fixing the lamps is £159. The desirability of the elec- 
tric light being used in such public buildings as the Mayor’s Court, 
police station, baths, free library, and waterworks is, the Committee 
state, evident, and to supply the several buildings named it will be 
necessary to extend the cables, each of which would be available for 
connections to be made for the use of private consumers. The cost 
of this extension is estimated at £250, and the Committee recommend 
the work to be put in hand as early as possible. The Committee 
state it will also be necessary to considerably extend the works and pro- 
vide a reserve both of boiler power and generating plant, and they esti- 
mate the necessary expenditure upon plant and extensions at £4,130. 
At a meeting of the Town Council on Monday sanction was given to 
these extensions, 


South Shields.—At the last Council meeting it was 
resolyed to reduce the prices of current from 7d. and 3d. to 7d. and 
2d. per unit respectively; also to extend the mains, putting down 
four sub-stations, high tension feeders, and low tension distributors 
along 10,000 yards of street frontage. Application is to be made to 
the Local Government Board for leave to borrow £21,150 tocarry out 
the extensions as advised by the engineer. The following tenders 
were accepted :—Mesers. Ferranti, switchboard, £1,047 2s.; British 
Tosulated Wire Company, cables, £3,606 183. 10d,; F. Lumsden, 
buildings, £2,296. Sanction was received from the Local Govern- 
ment Board for the recent application for borrowing £19,564. 


Southampton.—The Electric Lighting and Tramway 
Joint Committee having considered the report of Mr. Manville as to 
new works, recommend the Council to apply to the Lo¢al Govern- 
ment Board for power to borrow £17,159 for the purpose. 


Southport.—Mr. C. D. Taite, the Corporation electrical 
engineer, has estimated that £55,000 will be required for the neces- 
sary extensions to the electricity works during the next two years. 
The principal items in this outlay are rendered necessary by the pro- 
vision of electric tramway plant and buildings. The undertaking is 
continually increasing, and whereas the number of consumers in the 
year ending March, 1895, was only 72, the number for the year ending 
March, 1899, is 520, whilst there are now 35,487 8-O.P, electric lamps 


connected, compared with 5,340 four years ago. The Electricity Com- 
mittee have resolved to apply to the Local Government Board 
for power to borrow £55,000. 


Stretford.—The Council have decided to apply to the 
Board of Trade for the renewal for a period of two years of the 1897 
provisional order. The question of electric lighting and haulage, 
which was on the agenda paper at the last meeting, and a resolution 
to the effect that a consulting engineer should be appointed at a 
salary not exceeding £300 a year, to advise the committee with a 
view to the preparation of a definite scheme, was dropped, owing to 
the absence of Mr. Wardale, who had given a notice of motion. 


Sunderland.—At the County Council on Wednesday, 
the chairman of the Electric Lighting Committee stated that the 
revenue for the past half-year was £6,883 ; the gross profits £1,657, 
and after paying the sinking fund, &c., there was a net profit on the 
working of £320—a result which the Council thought eminently 
satisfactory. 


Tunbridge Wells.—The minutes of the Lighting Com- 
mittee adopted by the Council last week contained the following :— 
The engineer presented a report with respect to the extensions neces- 
sary for the provision of the machinery required for an additional 
10,000 8-C.P. lamps, together with a plan of the proposed enlarge- 
ment of the central station, and it was resolved that the plan be 
referred to the Works Committee for their consideration, and that 
the electrical engineer be instructed to ascertain at what price Messrs. 
Ferranti would supply another alternator, similar to the one recently 
supplied by them. The electrical engineer presented a report, sug- 
gesting that the Corporation should take steps for the enlargement of 
their area of supply under the electric lighting order, and the Com- 
mittee recommended that the further consideration of the matter be 
deferred. The engineer reported that the National Electric Free 
Wiring Company had commenced work in the borough, and a copy 
of the agreement with the consumer under the arrangement with the 
= Electric Free Wiring Company was submitted to the Com- 
mittee. 


Ventnor,—A letter received from Edmundsons’ Electricity 
Corporation suggesting that they be instructed to improve the street 
lighting by introducing additicnal arc lamps for certain thorough- 
= in lieu of gas lamps has been referred to the Lighting Com- 
mittee. 


Wallasey.—A Local Government Board .rquiry was to 
be held on Wednesday respecting the application of the District 
Council to borrow £10,000 for electric lighting purposes. 


Walsall,—The Electric Lighting Committee has reported 
to the Town Council that with a view to encourage the use of large 
quantities of current, they have resolved ‘to allow additional dis- 
ccunts, Where the total yearly consumption reaches 10,000, but not 
15,000 units, 10 per cent.; where the total yearly consumption reaches 
or exceeds 15,000 units, 124 per cent. This is in addition to the 
present diseount of 24 per cent. for payment within one month. 
The Waleall Theatres Ccmpany, Limited, have just decided to put 
the electric light in St. George’s Hall, Walsall. 


West Derby.—On 7th inst. au electric lighting installa- 
tion was inaugurated at the Mill Road Infirmary. It has been put 
in by the Guardians at a cost of about £7,000. ‘he installation con- 
sists of 1,400 16-C P 110-volt lamps. There are two boilers of the 
dry-back return tube type, each 7 feet 6 inches in diameter by 13 feet 
long, and having two flues. Steam pressure, 125 lbs. per equare inch. 
The boilers are manufactured by Messrs. Fawcett, Preston & Co., 
Liverpool. The generating plant consists of three quick-revolution 
steam engines by Mirrlees, Watson & Yaryan, each coupled to a shunt- 
wound Wilson Hartnell dynamo, capable of giving 300 amperes af 
110 volts. Forsupplying current at night and during the time the en- 
gines are not at work a battery of accumulators of 900 ampere-hours 
capacity is provided, arrangements being made either to charge the 
batteries through a booster from off the lighting circuit or’ direct 
from any one dynamo. The wiring throughou$ the building is run 
in insulated steel conduits on the distribution board system. The 
contractors were :—Engine room plant, Mr. Scott Anderson ; batteries, 
the Chloride Electrical Company; wiring, Messrs. Woodward & Craig, 
Glasgow. The electrical plant is to the designs and specifications of 
Mr. Thomas L. Miller, of Liverpool. 


Weybridge.—In view of the Council’s opposition to the 
proposed provisional order of the Walton and Weybridge Electric 
Works Company, Limited, the Board of Trade writes that it is not 
intended to proceed with the application for the order. 


Whitechapel.—At a recent meeting of the District Board 
of Works, Mr. Wright, the electrical engineer, intimated that the 
work of laying mains was about to commence, and he also suggested 
that Mr. Tapper, of Brighton, be appointed resident electrical engi- 
neer. It was stated that the streets of the district would be lighted 
by electricity in September. Mr. Wright’s communication was 
referred to the Electric Light Committee, with power to act. 


Whitefield.— Householders are to be circularised by the 
District Council asking if they are prepared to ure the electric light 
in the event of it being provided. 


Winchester.—The Town Council at their monthly meet- 
ing on April 6th agreed, on the recommendation of Committees, to 
accept the tender of Messrs. E. H. Gudgeon & Oo., of Lewisham, to _ 
fit the municipal buildings and clock tower at the Guildhall with 
electric light for the sum of £98 17s. 94. ; and the tender of the same 
firm for lighting the public reading room, library, and school of art 
for £115 10s, = : 
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The electric light has just been installed in the Winchester Oon- 
gregational Church, and a proposal for introducing it into St. 
Thomas’s Church is being considered. 

Windsor.—At the Easter Vestry Mr. Churchwarden 
Harmer stated that, after striking an average over ten years, the 
saving effected by lighting Holy Trinity Church and its clock by 
electricity instead of gas, was £13 per year. 








ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Barnsley.—The Tramway Committee recommend that 
the Town Council vigorously oppose the application now being made 
to Parliament by the British Electric Traction Company. 

Biackpool to Poulton-le-Fylde.—A scheme to extend a 
system of electric railways from B 1 to Poulton-le-Fylde and 


lackpoo 
on to Carleton to join the Blackpool and Fleetwood system is in 
course of development. 

Cardiff.—The Council has appointed the chairman of the 
Tramway Committee and the borough engineer to visit towns, and 
prepare a report regarding the generation of power for tramway 
traction. 


Chatham.—A local correspondent says that there is very 
little doubt that in a short time electric trams will be running through 
the districts of Chatham and its popular dockyard suburbs of New 
Brompton and Luton. The Light Railways Commissioners have 
issued an order (subject to the confirmation of the Board of Trade 
for the construction of a system of light railways for Chatham, an 
it is proposed that these shall take the form of electric cars. Chatham 
and New Brompton are to be connected by one long main line; 
another will run from the Military Road, Chatham, by way of the 
Brook, onto Luton. From here a branch line will run up Chatham 
Hill and join the terminus at New Brompton. A very important 
line, and one that will be an immense advantage tothe dockyard em- 
ployés, will be that which will run from Chatham and New Brompton 
to the upper and lower dockyard gates, both to the Chatham and 
Gillingham ends of the yard. Another line will ran to the new pier 
at Gillingham, and will carry passengers to the important works of 
the Royal Engineers’ School of Military Engineering, the Royal 
Engineers’ Submarine Mining and Torpedo Works, and the Brennan 
Torpedo Factory. When the lines are completed every facility will 
beet — for Chatham, but unfortunately Rochester does not join 
in the scheme. 


Coatbridge and Airdrie.—Letters on this subject were 
read at Airdrie Town Council from Mr. Kennedy, Parliamentary 
agent of the General Traction Company, again offering to apply for 
a Bill to construct a tramway in the burghs, provided they got the 
support and consent of both Corporations; from the British Electric 
Traction Company, proposing to take steps next session to promote a 
provisional order under the Tramways Act; also a letter from the 
town clerk of Coatbridge, stating that his Council had resolved to 
co-operate with Airdrie Council as to the prospects of a scheme to 
form a trust for constructing a tramway in the two burghs. A letter 
was also read from Messrs. Paterson, Bell & Oo., electrical engineers, 
Bath Street, Glasgow, asking the Oouncil to consider a scheme under 
the Tramway Act, which the British Schuckert Company, of London, 
would submit if agreeable. Provost Connor thought that the scheme 
proposed by Coatbridge Town Council was the only one before them, 
and if they studied the interests of the ratepayers, they would do 
all in their power to support it. He thought that no one would be 
bold enough to go in for anything else, and consequently asked that 
the Council consent to meet the Coatbridge Corporation as requested. 
This was unanimously agreed to. 

Dublin.—One of the overhead trolley wires in Westmor- 
land Street broke down on Saturday night, causing a stoppage in the 
car service for 20 minutes. 

Eastbourne.—In addition to the proposals of the British 
Electric Traction Company for the construction of tramways here, 
inquiries have been received from another source as to the possibility 
of the Corporation consenting to an application for power to con- 
struct tramways. The town clerk has replied that the Corporation 
is applying for powers, and will oppose any company application. 
The borough engi has been instructed to prepare plans for tram- 
ways or light railways for certain routes. 


Electric Tramcar Accident.—A Reuter’s telegram from 
Nancy, dated 6th inst., says that an electric tramcar was passing 
along the Rue St. Jean there when the brake broke and the vehicle 
dashed down the street at full speed, colliding at the bottom of the 
incline with another tram. Fourteen persons were slightly injured. 


Glasgow.—The Tramways Committee have just 7 roved 
of a report by Mr. John Young as to the conversion of six additional 
car routes for electric traction. The Committee are asking the Cor- 
poration for instructions to take steps to proceed with the work. Mr. 
Young's estimate is as follows:—Paisley Road and Parkhead route, 
£35,000; Paisley Road and Possilpark route, £11,400 ; Pollokshields 
and Garscube Cross route, £2,800; Maryhill and Mount Florida route, 
£54,050 ; Langside and Seamore Street route, £4,900; Paisley Road 
and Oatlands route, £2,150. Total, £110,300, less cost of renewal of 

* lines in ordinary course, £55,000 = £55,300. These estimates include 
permanent way, alterations and renewals, bonding, ducts for feeders, 
and overhead construction. 6ts for cars, &c., at Kinning Park, 
Whitevale and Maryhill, would cost £13,814. 


In respect of the appointment of Mr. Parshall as consulting 
engineer in connection with the conversion of the tramway 
system, Mr. Paterson ask2d the convener at the last meet- 
ing of the Corporation whether the appointment would preclude the 
estimating for work by firms all over the world. He said it was well 
known that the person proposed to be appointed was committed to a 
firm in America—at least, had a predilection in favour of that firm. 
Mr. Paton said he was sorry to hear such a statement regarding a 
professional man. It was evident that Mr. Parshall was meant. There 
was not a shadow of foundation for any statement which indicated 
that Mr. Parshall was committed either to any firm in America or in 
this country. It was one of the stipulations that, if Mr. Parshal! 
were appointed, all his specifications were to be on the plan that the 
work was to be open to anybody who chose to offer. 


Greenock.—The Special Tramways Committee of the 
Police Board have decided to invite Mr. Young, manager of the 
Glasgow tramways, to visit the town and inspect the tramway system 
and report as to its condition, with special reference to municipalisa- 
tion or leasing. 


Hyde.—At the last meeting of the Council Alderman 
Oldham, in submitting the minutes of the Tramway Oommittee, said 
they had met the representatives of the Oldham, Ashton, and Hyde 
Electric Tramway Company as to matters in dispute, and he thought 
they would be arranged satisfactorily without the threatened recourse 
to law. The company had now paid to the borough treasurer the 
£550 they promised towards Ring o’ Bells Corner. Mr. Barron com- 
plained that the company were behaving shabbily in not completing 
the tramways. The work should have been finished last August, but 
they had applied to the Board of Trade from time to time for exten- 
sions, and they were now proposing to apply for another extension 
until August. The Corporation ought to let the company know that 
the people of Hyde had had quite enough of this delay. Mr. Alder- 
man Oldham said the delay was caused through the electric light 
apparatus at Ashton not being ready. They had, however, given the 
company as much latitude as was reasonable, and it would be for the 
committee to consider the advisability of opposing any further 
extension of time. 


Manchester.—At a meeting of the Tramways Committee 
on Tuesday the chief business transacted arose on a report from Mr. 
Wordingham, the electrical engineer, on the subject of the generation 
of electrical power for the propulsion of the tramcars of the city. Up 
to within a week or so ago it was generally accepted that the Elec- 
tricity Committee would supply the power necessary, and large sums 
of money have been borrowed by the latter committee, part of which 
was to be expended in making the arrangements necessary for equip- 
ping the Corporation tramways with motive force. Mr. Parshall’s 
recent report to the Glasgow Corporation, is stated by a local paper 
to have somewhat disturbed this view of things. Mr. Wordingham’s 
report deals with the whole question of electrical installation in the 
city. He shows that the main lines of the system advocated for 
Glasgow by Mr. Parshall are already in working o ion here. 
With respect to the advice that Glasgow should keep its generating 
stations distinct, Mr. Wordingham says that what may be suitable for 
Glasgow would not correspond with the needs of Manchester. In 
Glasgow the electrical system is quite unsuitable for combined 
lighting and traction. In Manchester, on the other hand, the whole 
electrical equipment of the city has been instituted with a direct 
anticipation that at some future time it would be required in the 
ee, of our tramways. . Wordingham thinks that 
Manchester with a combined generating station for the two purposes 
of tram-haulage and electric lighting will be able to beat Glasgow in 
cost of production if the latter adopt the system of separate produc- 
tion. He alsoconsiders that with a combined station there will be 
great economies in staff and supervision, that the losses from idle 
plant will be smaller, and that the expenses of laying mains and 
maintaining sub-stations will be less than with separate generating 
stations. In Manchester the type of machine used is absolutely 
identical for the two purposes, so that it will not be necessary to pro- 
vide the double staff of attendants spoken of by Mr. Parshall in his 
report. These were the principal arguments on both sides which the 
Tramways Committee had todiscuss. After a prolonged consideration 
of the several points at issue, a sub-committee was appointed to confer 
with the Electricity Committee and to obtain such expert advice and 
assistance as may be deemed necessary. 


Newcastle.—Mr. Laws, the city engineer, has reported to 
the Tramways Committee of the Newcastle Corporation as to whether 
in the streets in the centre of the city some system other than over- 
head traction is practicable to be worked in conjunction with the 
overhead system in other streets. After saying very strong things 
against the overhead wire, and making remarks about conduit, sur- 
face contact, and accumulator systems, Mr. Laws sums up thus:— 
“ Unless expert opinion condemns the conduit as unworkable in this 
climate, it should be adopted as against the trolley, certainly in the 
major part of the town. Ifthe Council comes to that opinion, the 
: aad sey or some modification of it, is the most promising, and fail- 
ing that, ‘The Love.’ But, again, unless expert opinion condemns the 
‘Accumulator’ as worked at Copenhagen, and it proved to be 
financially impossible, that is preferable to either conduit or 
trolley.” 


_ Worcester.—The City Council has agreed by 17 votes to 
13 to authorise the Streets Committee to obtain expert advice as to 
the probable cost of taking over the tramway undertaking, and as to 
the probable cost of adopting electric traction. 


(Continued on page 602) 
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THE ELECTRIC LIGHTING OF LEITH. 





A point of particular interest connected with the construc- 
tion of the Leith Corporation electric lighting station is the 
short time occupied in erecting the buildings, constructing 
and setting up the plant, and the getting of the station to 
work. 

The tenders for plant were asked for in December, 1897, 
and the contract placed in January, 1898. Possession of 
he ground for the engine house was not obtained till May 
28th, 1898, when the building operations were at once com- 
nenced. The street lighting was switched on by Provost 
Bennett on December 28rd, 1898, and shortly afterwards 
the public supply was commenced. No consulting engineer 





is fitted to the furnaces, enabling a low class of fuel to ke 
employed with economy. The economiser, of Green’s make 
with 480 tuber, has the scrapers driven by an electro-motor 
of the enclosed type. The shaft is exceedingly well built 
and of ample proportions, b2ing 150 feet high and 10 feet 
in diameter, with the usual fire-brick lining. 

Two feed pumps were supplied and erected by Messrs. 
Carruthers, of Glasgow, who also supplied and erected the 
feed pipes, tank, &c., together with a very ingenious valve 
switchboard for regulation of the various feeds and suctions. 
The steam dyramos, balancers, boosters, switchboard, accu- 
mulators, steam and exhaust pipes, were supplied and erected 
by the India-Rubber, Gutta-Percha, and Telegraph Works 
Company, of Silvertown. 




















GENERAL VIEW OF PoweER Howse. 


was employed, the whole of the scheme being arranged by 
and carried out under the supervision of Mr. W. A. Bryson, 
the burgh electrical engineer, to whom great credit is due for 
the manner in which he has overcome the many difficulties 
accompanying the carrying out of the work in the limited 
time. The Electricity Committee and their active convener, 
Bailie Manclark, spared no efforts to this end. 

The following general description will give an idea of the 
capabilities of the installation :— 

The boilers, which were supplied by Messrs. Sinclair, of 
Leith, are of Lancashire type, 30 feet x 8 feet, and suitable 
for a working pressure of 160 lbs. to the square inch, 
are fitted with Hopkinson’s high steam and low water and 
also dead weight safety valves, and Meldrum’s forced draught 


The’ generating plant consists of five Belliss-Silvertown 
steam dynamos, one having an output of 60 kw. at 500 
revolutions, and four of 92 kw. each at 450 revolutions, the 
working potential being 460 volts. The engines are of Messrs. 
Belliss’s latest type, and are fitted with the usual forced 
lubrication. The dynamos have bar drum-wound armatures 
with shunt-wound fields, and are fitted with continuous ring 
lubrication to end bearings. The engines are supplied with 
steam by a completely duplicated system of steam piping, 
with all necessary valves, for isolating any particular boiler 
or engine. 

The steam mains are of lap-welded steel 10 inches in 
diameter, drained by means of four Royles patent expansion 


traps. The branch steam pipes are of copper throughout, 
G 
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those to the engines being connected to Y-pieces on the 
engine separators. The exhausts are carried in a trench 





dynamos, &c., and switchboard are insulated with vulcanised 
\ndia-rubber and lead covered. 

The engine room contains ample 
space for an addition of 1,500 H.P., 
and the arrangement of steam and ex- 
haust pipes allows for such addition 
with the minimum of expense. A 
travelling crane capable of lifting 8 tons 
is provided. Ample accommodation for 
the engineer and his staff is provided 
in the station. 

The contract for the underground 
mains, arc lamps, and posts was given 
to the British Insulated Wire Com- 
pany, and includes three feederz, each 
of ‘5 square inch section, and one sub- 
feeder of ‘8 square inch section. The 
distribution cables are triple concen- 
tric, *15 x *15 x *1 square inch sec- 
tion. The pilot cabies are triple 7/20 
conductors, and the arc lamp leads 7/15. 
The mains are all lead covered and 
served, but not armoured, protection 
being given by means of tempered steel 
plates laid directly over the cables. 
Fased feeder boxes are provided at feed- 
ing and distributing points. The street 
lighting consists of 74 arc lamps of the 
Crompton - Pochin 10-ampere type 





BorsLteER Howse. 


of ample size, and are of copper from engine exhausts 
to below the floor plates, where the exhaust valves are placed ; 
the main exhaust is of cast-iron 18 inches in diameter, and 
is carried to the top of the shaft. 

Provisicn is made in the main exhaust for the attachment 
of calorifier pipes, so that the exhaust steam can be used for 
heating the new swimming bath adjacent to the station. 
These baths also form the feed tank for boilers, an arrange- 
ment obviously beneficial to the baths, and giving a large 
reserve of feed water to the electric light station. ‘I'he whole 
of the steam pipes, flanges, &c., are covered with magnesia 
sectional covering, and the exhaust with skye diatomite. 

The balancer, which is capable of transferring 150 amperes 
from one side of the system to the other, is combined with, 
and drives two boosters for accumulator charge and dis- 
charge, each booster being capable of giving 90 amperes at 
90 volts; both balancers and boosters are fitted with carbon 
brushes. 

The switchboard is divided into three main panels, the 
left being positive, the centre for the middle wire, battery, 
balancer, and booster, and the right being negative. The 
board is arranged for three feeders, each of °5 square inch 
area, each feeder having both + and — duplex fuses, with 
mica screens, ammeter, and bus bars. The five dynamos are 
connected through automatic cut-outs (minimum) fuses and 
ammeters to their respective bars, The centre panel contains 
the voltmeters, with double pole switches, the booster bus 
bare, balancer starting switches, interlocked battery regu- 
lating switches and booster switches, oooster field switches 
and middle wire, booster and balancer ammeters. The 
dynamo, booster bar, and battery voltmeters are of Lord 
Kelvin’s multicellular pattern, and the feeder voltmeters of 
the Weston illuminated dial type. A recording ammeter is 
placed between the middle wire and earth. The shunt regu- 
lating resistances are placed in a very commodious chamber 
underneath the switchboard gallery, the switches being 
carried on a shelf running along the top of the gallery rail 
in front of the switchboard. 

The switchboard frame is of wrought-iron, the slates are 
enamelled on both sides, and are held to the frame by brass 
bolts. Around the switchboard is a very handsome screen, 
designed by Mr. Simpson, the burgh architect and designer 
of the buildings. 

The accumulators are of the E.P.S. type, 256 in number, 
having a capacity of 750 ampere-hours at 100 amperes dis- 
charge. They are contained in a spacious accumulator room, 
situated immediately over the switchboard, and exceptionally 
weil ventilated. The connections between the accumulators, 


arranged nine in series. That the light- 
ing has every chance of success is 
proved by the fact that before the 
Station was running application for 
over 5,000 lights had been received, so 


Freep VALVES IN COMBINATION VALVE CHEST. 


that the town of Leith has every reason to congratulate 
itself on having joined in the march of progress, and we 
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wish every success to the new venture. It is also only fit- 
ting that we should add our congratulations to the convener 
and to the burgh electrical engineer, in his double capacity 
of consulting and resident engineer, the success attained 
being also a strong testimonial to the abilities and industry 
of. Mr. Best, the Silvertown Company’s engineer-in-charge, 
and the other contractors engaged on these works. 








ELECTRIC PIPING. 





(Concluded from page 539.) 


HavinG established the fact that tubing in some form or 
ther is necessary to secure safe wiring, Mr. Bathurst is not 
long in arriving at the truism that we must employ iron to 
‘esist iron, but he thinks that plain iron piping is only the 
intermediate stage, on the way to insulating conduit, for the 
reasons which we have already quoted. But there is one 
point which we should like Mr. Bathurst to answer satis- 
factorily; in the course of wiring many buildings with an 
iron piping system, it is often necessary to cross girders or 








systems have to say on this point, and no doubt there are 
many consulting engineers and architects who have had 
different conduit systems under their supervision, and their 
opinions would be valuable. 

Of course, the great aim of everyone nowadays is to bring 
all things within the reack of the masses, and the only way 
to do this is through the medium of the pocket. No trade 
has been more strangled by legislative enactments and petty 
bye-laws than the electric wiring business, with the result 
that until recently the electric light has been almost entirely 
at the disposal of the rich only, and if progress has been 
made for enabling the great middle class to share its advan- 
tages, it is only due to the fact that (1) the cost of supply 
has been reduced, and (2) free and municipal wiring has been 
introduced, by which the consumer is enabled to pay off the 
cost of wiring his house in instalments, although he has to 
pay more in the end. Put wiring per se has not been 
cheapened, and any scheme which aims at this end is worthy 
of consideration, as it will, of course, if adopted, benefit the 
community at large. 

It is, of course, withir the knowledge of everybody con- 
versant with electrical matters, that one means towards 
cheapening the cost of wiring is to “earth” the so-called 
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THE Excectric LIGHTING OF LEITH.—SWITCHBOARD. 


stanchions, or to dodge gas and water pipes. In these cases 
the use of “normal” bends, such as are listed, is quite 
impossible, and this is where gas piping has such an advan- 
tage to offer, as it can be made red hot at a forge, and “‘ set 

to the exact curve required. Those who have used some of 
the patented systems of piping have experienced this diffi- 
culty, and have expressed the opinion that these systems are 
only suitable for wiring the usual run of houses. Bat, 
perhaps, there may be some satisfactory reply to this allega- 
tion which it would be of interest to hear. Of course the 
many arguments and points made by Mr. Bathurst 
against plain iron piping—such as ridges in the interior 
due to the welding, and all the risks resulting from 
frayed wires, burrs, insufficient fusing, condensation, &c.— 
may be more er less overcome by the use of weldless 
steel tubes, or other systems of tubes in vogue, and 
& properly designed and carried out scheme, allowing for a 
well sub-divided fuse system, efficient bushing of all fuse, 
and switchboards and patrasses well soaked in paraffin wax— 
so as to reduce all leakage to a minimum. It would be 
interesting to hear what the advocates of other conduit 





“return” wire in an installation, thus reducing the number 
of insulated wires by about one half, although the first cost 
cannot actually be reduced for various reasons found in 
making a practical “earthed outer” system. Several of 
such systems have been in existence for a long time, 
but their use has been exclusively confined to private plants 
owing to the taboo which the supply companies have put 
on any system of “earthing.” However, all these so-called 
“concentric ” systems of wiring, of which those owned by 
Messrs. Mavor & Coulson, Mr. J. D. F. Andrews, and 
Messrs. Sharp & Piper are the best known, consist of solid 
cables in which the outer is made up around, and protects 
the inner; and the only case we know of in which a tube 
is actually used as the return circuit is a system of 
insulated wires inside Muntz metal tubes recently devised 
by Messrs. Handcock & Dykes, and installed in several 
buildings where the supply has been private. The question 
of “earthing ” one pole of installations supplied from public 
mains is a very large one, and no doubt the companies have 
had excellent reasons in the past for refusing to sanction 
this, the chief ones being electrolytic troubles due to earth 
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currents between various earthed points on one main at 
different potentials, and the dangers arising should any point 
on the opposite main become accidentally earthed. These 
objections cannot, however, be put forward in the case of 
alternating current low tension systems worked off trans- 
formers, although should the primary circuit of a trans- 
former inside a house become “ earthed” certain dangerous 
conditions might arise. 

There is no doubt, however, that if it can be proved that 
an “earthed ” conduit or tube system can be installed more 
cheaply than wires in wood casings, the whole question is 
deserving of reconsideration, with a view to discussing the 
methods which the promoters of such a system would suggest 
and adopt, so as to avoid the usual “earthing ” troubles, and 
thus get over the opposition of the electric supply 
companies. 


DIAGRAM FOR CoMBINATION DISCHARGE CHEsT. 
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VALVES SHOWN BLACK ARE OPEN. 
THE Exvectric Ligutine or LEITH. 


It is claimed by Mr. Bathurst that “earthed outer ” wiring 
offers a solution which should be equally acceptable to all 
parties involved, namely, fire insurance authorities, supply 
station engineers, the electrical contractor, and the general 
public, which will obviate the main necessity for so many 
rules and regulations. Certainly, if Mr. Bathurst can put 
forward evidence and facts which will result in such a general 
understanding, he will have achieved more than the Czar’s 
eirenicon. Of course, in fighting for the principle of 
“earthed outer” he fights for other systems than his own, but 
there seems no reason why the insulating steel conduit should 
not form as good an “ earthed” system as concentric wires 
specially made up—and certainly a cheaper one. It remains 
to be shown how the system works in actual practice, as 
regards conductivity of the “outer” and absence of electrolytic 
troubles. As regards the former qualification, it must be 
noted that no special sockets or contacts are considered 
necessary as in other “ earthed outer” systems, the ordinary 


screwed joints being made; and it is claimed that so long 
as the conduit is screwed into the coupling sockets 
as tightly as possible, the ohmic resistance is practically 
the same whether the screw threads have been 
cleaned or have been left very dirty and filled with 
compound. The italics are our own, and it would 
seem to us that it is just on that very condition that 
the whole question of conductivity rests. No doubt the final 
tightening up between the threadsis sufficient to ensure the best 
of contacts, but here, again, we are at the mercy of the work- 
man. One such joint not tightly screwed up, would, we are 
sure, result in dangerous overheating with perhaps serious 
consequences. Even if the dirt were burnt out by the heat 
the contact would not b2 improved, and it seems to us that 
overheating of the outer tube would quite neutralise all the 
benefits to be obtained by the incombustibility of the inner 
lining. Naturally the joints in the conduit form a source of 
added resistance also, but as the metal is more heavy 
at these points this resistance is partly neutralised, and 
it is claimed that, supposing under practical conditions we 
have a joint every 8 feet, the total increase in resistance 
in an ordinary run of, say, 50 feet from a distribution 
board would be only about one-half per cent., which is prac- 
tically negligible. Here it would appear that the case quoted 
is rather below than above what might be actually 
experienced in practice, for it is not usual to have 
a run of 50 feet from a distribution board with 
only about six joints in the conduit. This is assuming only 
a straight length, whereas there are sure to be some bends 
and boxes with two joints each, as no one ran would control 
one light only. It would therefore be quite legitimate to 
double the number of joints, which would make the volts 
dropped equal to 1 per cent., quite exclusive of what would 
- oe from the main switch to the distribution 
oard. 

Such a drop would, we hardly think, be a negligible 
quantity under normal current, and would cause some differ- 
ence in the light between light and full load. Besides this, 
it would mean a difference of potential on the “earthed 
outer” at two or more points in a building, which would 
tend towards creating an earth current if the building were 
damp, to say nothing of what might result if there were gas 
or water pipes touching the steel conduit ; and it is not quite 
certain that the varnish which is laid on outside the ineu- 
lating steel conduit would act as an insulator for any length 
of time. As a matter of fact, these coatings cannot be 
depended on in _ actual practice, as, if they are 
not chipped off in the store by the pipes being 
bundled together, they are damaged either in transit, 
whilst lying about in the building, or in erection. 
And as we have shown, it is quite possible to get electro- 
lytic trouble in the house itself if there is any appreciable 
drop in the “earthed outer.” 

The next point to consider is what would be the effect of 
installing this system in various houses along the mains. 
Of course the term “earthed outer” is rather a misnome! 
unless the outer is actually “ earthed ” at various points in a 
house, but then to do this would be only to court the risky 
we have just drawn attention to, and which the insulating 
varnish is intended to obviate. We must, however, alway: 
assume the worse condition of things, and so we think we 
are justified in supposing it possible for the “ earthed 
outer” to be in actual contact with earth at various points 
along the line. Supposing then that the street mains are 
most carefully protected everywhere from possible contact 
with earth—even by laying them in a trough filled with 
granite and bitumen, as at Brighton, we fail to see how 
small earth currents could be prevented from passing between 
the various houses, due quite possibly to nothing else 
than to the fall of potential along the mains in 
connection with their ohmic resistance. Certainly the 
chance of this happening would be more remote on a three- 
wire system if the “earthed outers” at every house were 
connected to the neutral main, but even then we can never 
obtain perfect balance in practice and an appreciable current 
is always flowing ; and at a point where the “outer” made 
actual “earth” there would be small earth currents straying 
out more or less round the mains to the next “earthed 
point, and so on. Or we might imagine a case of two 
neighbouring houses, one with an “earth” at the ingress 
point of the installation and the other with an “earth” at 
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the furthest light—both “earths,” of course, on the outer 
casing. Under such a condition of things there might be 
possibly a difference of potential of 1 volt between two 
earthed points on one main not 50 feet apart. If the system 
were three-wire the earth current might be small, but if two- 
wire it would be greater, and in any case the earth would 
act as a feeder to the furthest light in the second house. 

In putting forward all these criticisms, it must not be 
supposed that we wish to throw cold water on any scheme 
which would tend to cheapen and popularise the electric 
light, and be the means, possibly, of enabling us to dispense 
with a great many restrictions at present existing. It is 
only with the object of giving the promoters of such a 
scheme the opportunity of satisfactorily proving that the 
objections to “earthing” are based on unsound arguments, 
or can be overcome by the adoption of methods which they 
have up their sleeves, that we take up the position of the 
man in the street, and we do not see why—if such reasons 
can be adduced as to satisfy the electric supply authorities 
that “earthing” can be permitted with safety—it should 
not ultimately become the universal practice. 

We understand that it is claimed that the insulating steel 
conduit, when installed on the “earthed outer” system is 
so simple to put up, that any ironmonger can take up the 
work with success, and we have seen circulars and testimo- 
nials to this effect. Of course, thie would apply to any other 
system of electric wiring if the ironmonger liked to take it 
up, and, in fact, there are few suburban ironmongers now 
who do not call themselves electrical engineers. But screw- 
ing piping is one thing, and a proper appreciation of Ohm’s 
law and electrical wiring is another thing, and we deprecate 
seeing the electric wiring trade thrown into the hands of 
ironmongers, drapers, and furnishers, where it generally 
becomes degraded, and gets a bad name. For we have 
insisted all along, and we repeat, that however simple and 
cheap a system of wiring may be as regards the material 
used, and the time taken to instal it, the work must be pro- 
perly done, or else the most expensive materials are useless. 
And in order to do the work properly, skilled men should be 
employed who understand something more than the screwing 
of pipes, the “slinging” of casing, or the twisting of wires 
together, and who can be trusted to take as much interest in 
the proper execution of their work as in the advent of 12 
o’clock on Saturday. If piping is to be “earthed,” it must 
be screwed and fitted by electricians, not by gas-fitters, and 
it is therefore better on the whole to leave electric wiring in 
the hands of those who make it a speciality, and who do not 
have their attention diverted by the sale of saucepans, calico, 
or bedsteads. 

The makers of insulated steel conduit are nothing if not 
go-ahead, at any rate in some of their theories, and for rank 
beresy and boldness of idea, we have come across nothing 
like the advance which they propose to make—at any rate 
in the wiring of houses. However, this is an age of pro- 
gress, and we are startled by nothing new which we see or 
hear now, but for all those who wish to advance too quickly 
it must be pointed out that it isa curious thing that the more 
liberties and the more improvements we get, the more rules, 
laws and enactments are made to control them. To prove 
this it is only necessary to compare the statute book at 
the beginning of the century with the statute book as it 
is now. 

However, to return to our subject. This indefatigable 
firm having evidently noticed with concern the recent rise in 
the price of India-rubber, and being also imbued with a due 
appreciation of the value of their insulating lining—seem 
to have been much troubled by the fact that people who use 
insulating steel conduit are still obliged to wire it with insu- 
lated wire. With apologies to the late Lewis Carroll, we 
might say :— 

The wireman and the carpenter 
Were at an installation, 

They wept like anything to see 
Such waste of insulation. 

‘If this were only cleared away, 
We'd need no regulation.’ 


And so, not content with wishing to cheapen the cost 
of house wiring by abolishing the return wires, they would 
wish to depend entirely on the internal insulating lining of 
their conduits, and use bare copper wire. 





However, it is far from our wish to cast ridicule on such 
an idea. We must all keep up with the times, and if it can 
be shown that the insulating lining is a good insulator, and 
continuous, that it is absolutely non-hygroscopic, and that 
water will not condense within the conduits, that it is 
perfectly impervious to the arc, and that it is impossible 
to get a short circuit from the inside copper wire to the 
outside steel casing, we see no reason why a bare copper wire 
should not be employed in connection with an “ earthed 
outer ” as well as an insulated copper wire. We understand 
that a complete system on these lines has been worked out 
and protected, and there is no doubt that it opens a field for 
considerable economy in erection and material. The making 
of joints will be considerably simplified, there will be no 
insulation to strip or to tear, and above all, there will be no 
fuses to put the light out at inconvenient moments. The 
system will then be directly comparable with gas-piping in 
regard to cost, and will present certain advantages over gas 
in regard to risk. 

Any overheating of a wire will be manifested by a bitu- 
minous smell, which will not explode, and it will then only 
be necessary to send for the electrician or ironmonger to 
discover the cause. A partial short circuit, or what is the 
same, @ leak to earth from the inside wire, will be burnt out 
inside the conduit as soon as the arc has become too long, or 
a dead short circuit would frizzle up the inside wire instan- 
taneously, and if this were not a main wire there would be 
no danger of all the lights in the house going out. Possibly 
the outer steel casing would not overheat dangerously in such 
acase, although the varnish might melt, and it would only 
be necessary to draw in a new piece of copper wire. Pre- 
sumably, although we have no details as to this, there would 
be no soldered joints at all, all branches and connections 
being made from contact plates on porcelain bases-in the 
tapping or joint boxes, and we can picture the gentleman of 
a scientific turn, when the light goes out at his dinner table, 
calling for a screwdriver and a piece of copper wire, and 
making a new connection from one box to another with almost 
as much ease as he did in the days when he had to insert a 
new fuse. 

There is, however, one important point which occurs to us 
immediately : if the distribution system is adhered to (and 
everyone agrees that this is the best), it will be necessary to 
run @ separate conduit containing the sub-mains to every 
floor from the-main switchboards to the sub-boards, as 
obviously two bare wires controlling different floors could not 
be in the same conduit ; and the same applies to the conduits 
containing the distributing wires. It would, therefore, be 
necessary, in order to have a properly sub-divided switch 
control, to more than double the amount of insulating con- 
duit, which would be a decided set-off against the saving in 
insulated wires. 

Or this could be avoided if the Tree system were em- 
ployed, when it would be necessary to have a switch to every 
light. But then this system is antiquated and inconvenient, 
and would entail a great deal of labour and material in con- 
nection with joint boxes in inaccessible places, Altogether 
we are rather in the dark about the matter, and our only 
desire is to have “more light.” Anything in the nature of 
an advance in science must b2 well discussed before it can be 
considered an improvement, especially when it concerns our 
everyday life and our purses, and more particularly when it 
intends to sweep away many ideas which we have become 
used to, but which may be, after all, only fads. We have 
for so long, for instance, looked on a fuse wire as the slender 
thread that stands between perfect security and complete 
combustion that we mentally cling to it, and would as soon 
do away with it as buy a boiler without a safety valve. 

All, however, except the most bigoted are open to con- 
vincement, and we think that the best method which Mr. 
Bathurst could pr to arrive at this end would be for him 
to erect a lathe and plaster structure in an open place, wire 
it on his Bare-Copper-Wire-inside-and - Insulating-Steel- 
Conduit-System (or what, for short, he calls “ Electric 
Piping,”) connect it up to Ais own engine and dynamo, and 
then turn it over to a committee of electrical engineers, who, 
by judicious short-circuiting, would endeavour to set the 
structure on fire. In the meantime, we shall be glad to 
receive the views of those who have anything to say for or 
against the general principles put forward in this article, the 
present time being a highly propitious one for ventilating 
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ideas on these matters, and we trust that the discussion 
which we invite will tend towards the benefiting of the 
electrical and general community. 








ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 596.) 


Lincoln.—The Electricity Works Committee has received 
Mr. Vesey Brown’s report on the question of electric power for tram- 
ways, and the plan showing the suggested routes has been considered. 
The Local Government Board has sanctioned the borrowing by the 
Corporation of £19,000 for electric lighting. The committee had re- 
solved further that the electricity works, buildings, plants, stores, &c., 
be insured against fire in the sum of £10,000. 


Milan.—On March 7th was opened a broad gauge electric 
railway between Milan and Monz;3, a distance of 8 miles. The 
carriages are of the American saloon typs, with roofed platforms at 
the ends, and are supported on two bogies. The body of each carriage 
is 17°8 metres long, 25 m. high, 2°85 m. broad at the centre, and 
2:15 m. broad at the platforms. Each carriage contains two com- 
partments, one for smokers and the other for non-smokers, both 
together, 16 seats, and each second-class compartment is similarly 
sub-divided, 24 seats. Each of the platforms is divided into two 
compartments, of which the front is for the driver, and the inner to 
give access to the carriage. All the compartments are connected by 
a central corridor. The interior of the carriage is lighted by 10 
16-candle-power lamps, two for each compartment of eight persons. 
The lamp in the driver’s cabin has an opalescent shade, to better 
illuminate the road in front. The carriage carries, mn addi- 
tion, five signal lamps of 25 candles each. Besides a hand 
brake, each carriage has a Westinghouse brake arrangement, and 
in connection with the latter a compressed air receiver for actuating 
an alarm whistle. The outer axle of each bogie is connected by spur 
gear with a velocity ratio of 20: 61 to the electro-motor. The motors 
are four-poled, with shunt magnets, in which the four coils are 
arranged in parallel. They are supported at one side by a cross- 
bar on the bogie frames and at the other by the axles of the wheels. 
Both supports are rendered elastic by spiral springs. Each carriage 
has a large and a small accumulator battery, the former of which 
supplies the motors and the pump motor of the Westinghouse brake, 
and the latter the electric lamps. The large battery contains 65 
elements, which in series discharge at 275 to 235 volts. One charge 
suffices for three double journeys (48 miles), but at a stretch 60 miles 
can be done. The total weight of a carriage is 58 tons, 17 tons of 
which are due to the battery. The regular speed is about 30 miles per 
hour, but this can on occasion be increased to 37. - 


Plymouth,—It is hoped that the lighting plant will be 
completed within a month, and June is said to be the probable time 
for the opening of the electric tramways. 


Sheftield.—The Tramways Committee, having considered 
the question of the trolley wire supplied by the British Thomson- 
Houston Company on the Nether Edge and Tinsley sections, have 
resolved:—“ That if an expert, to be named by the Corporation, 
certifies that the wire put up by the British Thomson-Houston Oom- 
pany is as good for the purpose for which it is to be employed as wire 
of the description contracted to be supplied by Messrs. F. Smith and 
Co. for the Walkley section, this Committee will recommend the 
Council to accept the wire — British Thomson-Houston 
Company to bear the cost of the examination and —_ by the 
expert.” The tender of the Wheeler Condenser and Engineering 
Company, of London, for the supply of two condensers for the Kelham 
Island power station ata total sum of £1,346 has been accepted. The 
Committee have also resolved:—“ That as the regulations of the 
Board of Trade do not permit of persons standing at the ends of 
electric tramcars, the designs of the two sample cars to be ordered 
from Messrs. G. F'. Milnes & Co. be modified, as shown on the design 
now produced by the tramways electrical engineer, providing seating 
accommodation for six smokers.” 


Southampton.—The Tramways Committee has recently 
submitted to the Council a report of the deputation which has 
visited various towns to investigate the electric traction system. The 
electrical engineer also reported on the Committee’s recommenda- 
tions, which he summarised as follows:—(1) That double lines be 
used wherever possible. (2) That side poles and centre poles be used 
in all positions favourable, but span wires are not recommended. 
(3) That fixed stopping places be adopted throughout the entire 
system, and that such stopping places be denoted on the lamp columns, 
at a distance of about 220 yards apart. (4) That the Corporation 
adopt a type of car similar to car No. 450, in use by the Liverpool 
Corporation, and that Messrs. Kincaid, Waller & Manville be 
instructed to prepare a specification with such modifications, 
including longitudinal seats, as may be necessary, and to obtain 
tenders to be submitted to the Corporation. (5) That in view of the 
recommendation to immediately order the rolling stock, Messrs. 
Kincaid, Waller & Manville be instructed to prepare plans and 
specifications for the necessary alterations to the Shirley depidt. 
(6) That time recorders bs placed at each terminus, as at Dover. The 
report has been adopted by the County Council. 


TELEGRAPH AND TELEPHONE NOTES. 


The All-British Cable Scheme.—The Zimes says that 
at a private meeting of the Liberal Party at Ottawa the Government 
decided to ask Parliament to make a contribution towards the con- 
struction of an all-British Pacific cable. The general belief is that 
Canada will pay five-eighteenths of the cost, the Home Government 
a similar proportion, and the Australian Colonies four-ninths. 

A later despatch from Ottawa says that Sir Charles Tupper, in the 
House of Commons on 12th inst., congratulated the Government on 
having reached a decision regarding the Pacific cable, and hoped that 
the arrangement was a satisfactory one. He had long held the view 
that the construction of the cable involved no obligation whatever 
upon Canada ; in fact, the time was not far distant when the cable 
would be a source of revenue to the country. Sir W. Laurier 
expressed his appreciation of Sir Charles Tupper’s complimentary 
remarks. The details of the arrangement with the Imperial Govern- 
ment and the Australian Colonies will not be forthcoming until the 
Dominion Government has introduced its Bill, which will be in about 
a fortnight. 


Cable Rates to India.—On Wednesday, at a meeting of 
the Liverpool branch of the British Empire League, under the 
presidency of the Earl of Derby, a resolution proposed by the Lord 
Mayor was adopted, calling attention to the excessive rates charged 
on cablegrams between the United Kingdom and India, and requesting 
the Council and the League to use every means in their power to 
obtain a substantial reduction. In view of this resolution the report 
of the Indo-European Telegraph Company will afford interesting 
reading. 

Proposed German Telegraph Line to India.—In con- 
nection with the cable concessions recently obtained by Germany 
from the Porte, which we understand form the beginning of a system 
of telegraph wires to be carried as far, at any rate, as Kuweit and 
Bushire, in the Persian Gulf, we learn that the German cruiser 
Arcona, from China, called at the head of the Persian Gulf, where 
she remained at Bushire and the neighbourhood for some few days. 


The New Pacific Cable.—The Berlin correspondent of 
the Standard gives the following interesting details about the tele- 
graph cable which the New York Pacific Cable Company proposes to 
lay between the United States and the Philippines. It is to be 
11,000 miles long, is to touch at Hawaii and the Carolines, and cor- 
nect the Southern Ladrones, being thence extended to Manila. The 
weight cf the cable amounts to 28 tons per mile. A sixteenth part 
of the actual distance of the necessary connection will be allowed in 
excess, in order to make up for the unevenness of the sea bed. The 
cost is reckoned at $1,000 per mile, and as soon as Congress has given 
its consent to the slight concessions still demanded, the company is 
ready to commence work. The starting point according to the com- 
pany’s plans, will be Monterey in California, and the last point the 
town of Manila on the Island of Luzon. Two years will probably be 
spent on the completion and laying of the cable, but the survey of 
the route across the Pacific to Manila will probably be begun imme- 
diately. The importance of such a cable connection cannot be dis- 
puted. The new line, besides increasing the speed of c»mmunications, 
will reduce the cost from 60 to 70 per cent. A telegram of 40 words 
from Washington to Manila now costs $262 per word, and takes 
about two to three hours in transit. At least half a 
day, therefore, is necessary for an exchange of telegrams. With 
the new connection a telegram of the same length to Manila 
w.ll cost at first only $30, and, according to the calculations of the 
Cable Company, would reach its destination in not more than half an 
hour. United States troops are quartered in all the islands named, 
and the advantages of rapid communication are obvious. Indeed, 
the heads of the Army and Navy Departments at Washington would 
themselves have to establish such a connection if Congress cannot 
come to terms with the New York Oable Company. The disinclioa- 
tion of the United States Government to lay the cable at its own cost 
is explained chiefly by the circumstance that the previous surveys in 
the Pacific are not yet sufficient to afford a clear comprehension of 
the technical difficulties. Another difficulty, hitherto, has been the 
want of intermediate stations in the Pacific, as the islands which 
would have served the purpose did not possess a government of their 
own. This hindrance is now, according to American opinion, removed. 
If Hawaii, Wake Island, Guano, and the Philippines can be utilised 
as landing places for the cable, there would be no extent of cable 
between these points so long as to constitute a difficulty. None of 
these sections would be as long as the French cable, which is laid 
from Brest to Oape Cod, on the coast of Massachusetts, and 
which is 3,260 miles in length. The longest section of the 
proposed Pacific cable would be that from San Francisco to 
Hawaii, amounting to only 2,098 English miles. From Hawaii to 
Wake Island is 2,040 miles; from Wake Island to Guano 1,290 miles; 
from Guano to Manila 1,520 miles. With regard to the depth of the 
Pacific, no trustworthy figures are as yet available. The diffrence, 
as compared with the Atlantic Ocean, is, however, not supposed to be 
very great. The cable recently laid from Hayti to the Windward 
Islands lies 18,000 feet deep, whereas the greatest depth between San 
Francisco and Hawaii does not amount to more than 18,300 feet. 
The greatest depth between Hawaii and Manila is put at 19,600 feet, 
but this calculation is not confirmed as yet by unbiased measure- 
ments. However, in the opinion of experts, there are no depths on 
the route of the projected cable which would greatly exceed those at 
which cables have already been laid in other seas. The question of 
the’ cable will certainly be an important item at the next Congress. 
Meanwhile the Naval Administration ought to have soundings taken 
along the projected route, so that Congress may have more accurate 
information about the technical feasibility of the cable. 
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Telegraphic Cable Communication.—In the House of 
Commons on Monday, Mr. Webster called attention to the present 
subsidies given to certain cable companies, and argued that it was 
desirable that all cable communication between the various parts of 
the British Empire should be under Imperial control. To various 
cable companies subsidies amounting to £94,241 were annually paid, 
and, without saying a word antagonistic to these companies, the 
pioneers in this mode of communication, he said we had now reached 
a time and condition of things when a better service could be estab- 
lished without any subsidy. Such was the opinion arrived at after 
conferences between the home Government and colonial Governors 
and Premiers; and, if Great Britain and the Dominion of Canada 
would defray two-thirds of the cost of a Pacific cable, the colonies of 
New South Wales, Queensland, and Tasmania would contribute the 
other third. Indicating the route of a message sent over the Eastern 
Exteneion Company’s line from Australia to Canada, he showed how, 
by a Pacific cable, a distance of 4,000 miles would be saved, and the 
cost reduced from 8s. to 3s.a word. Such a line would, no doubt, 
have a preference, and take away some of the large profits of 
the Eastern Extension Company, but the projectors recognised that 
the company were entitled to compensation or a fairly-estimated 
purchase price. He showed, says the Zimes report, the points of 
connection of the proposed trans-Pacific line from Vancouver to 
Australia, and insiated on the advantages of a cable circling the globe 
with its connections on British territory everywhere. There would be 
no necessity to lay all the cables in one year. He believed the cables 
would ba absolutely self-supporting. The cable rate to Australia 
had been reduced from 93. 4d. per word to 43. 9d. but if 
reduced farther to 33. no less than £190,000 a year would be saved 
to the mercantile community. The reduction would naturally lead 
to the expansion of commercial business with our colonies. The hon. 
member pointed out from the Postal Guide some of the striking 
anomalies and differences which exist in the cable rates to various 
parts of the world. The tariffs were practically prohibitive. No 
one sent a cable toa distant part of the world unless absolutely 
obliged by very pressing business. The great advantage of the system 
he advocated would be a double route of cables extending throughout 
the British Empire. It we did not construct these routes very 
quickly and take the advice of our colonies others would doit. The 
Americans had already made a survey of the Pacific, and the French 
had laid the first link of a chain destined to connect Australia with 
North America. The system, if carried out by the State, would be 
carried out in such a way as to give encouragement to business, 
because the State would endeavour to still farther reduce the cable 
rates. Besides, the State could obtain capital at a cheaper rate than 
any company. A remunerative tariff would greatly increase facilities 
and reduce charges. Even if the Eastern Extension Company lost 
half its present profits it would still be apaying concern. The cables 
would be great auxiliaries from the Imperial defence point of view. 
It would be desirable, he maintained, to have direct lines of com- 
munication with Hong Kong, Shanghai, Cape Town, Simon’s Town, 
Bombay, Madras, and other important coaling stations. 


Telegraphic Interruptions and Repairs:— 


OaBLES. Down, Repaired. 

Amazon Company’s cable— 

Cable beyond Gurupa... June 11th, 1898... cee 
French Company’s cablee— 

Paramaribo-Cayenne ... Feb. 10th, 1899 ... April 10th, 1899. 

Cayenne-Pinheiro .». March 10th, 1899 ... oa 
Para-Maranham ese.. -- April 10th, 1899 ... ma 

LANDLINES. 


Communication between 

Mossamedes and all In- > March 16th, 1899 ... 
‘ land Offices. 

ommunication between 

Salonique and Riot od March 23rd, 1899 ... ars 
Siberian landlines between— 


Blagowestechentk-} 4 +i] sth, 1899 .. April 9th, 1899. 


Blagowestechensk-} 4 5:1 10th, 1899 ... April 11th, 1899. 


Beets” | april 12th, 1809... we 
“Latta a April 11th, 1899 . 


The Telephone Question.—On 10th inst. a meeting of 
representatives of the Corporation of Liverpool, the Dock Board, the 
Chamber of Commerce, and the Professional and Trade Associations 
in Liverpool d resolutions recording their great dissatis- 
faction with the Government scheme for dealing with the 
telephones, and expressing the opinion that it is desirable, 
not only in the interests of trade and commerce, but of the whole com- 
munity, that the telephone system of the country should be placed 
under the control of a Government department, so as to have it 
extended, developed and cheapened with the least possible delay. 
The meeting endorsed the resolutions passed by the City Council and 
the Liverpool Chamber of Commerce. Sir Thomas Hughes, chairman 
of the Parliamentary Committee, moving the resolution, said that 
the Government scheme to give the Liverpool Corporation power to 
compete with the National Telephone Company and surrender the 
system to the Government in 1911 at a price which the Government 
think fit to fix was an undertaking upon which the Corporation would 
not be likely to embark. The Government should now force the com- 
pany to accept reasonable terms, or be subject to effective competi- 
tion. Copies of the resolutions are to be forwarded to Ministers, the 
local members of Parliament and to county borough authorities and 
chambers of commerce generally. 





Wireless Telegraphy.—Now that this subject has come 
into such prominence and public attention, it may be as well to 
remember that so long ago as 1831 James Bowman Lindsay, of Dundee, 
conceived the idea of conveying electric signals across water without 
the use of connecting wires, and actually did so convey them across the 
Tay more than 40 years ago. He even went so far as to express the 
opinion that signals might be so conveyed across the Atlantic, and in 
the printed proceedings of the British Association for 1859 his method 
of so doing is briefly described. Lindsay was an extraordinary man. 
From a humble weaver he advanced to the position of science teacher, ' 
and in the advertisement announcing the opening of classes, which 
appeared in the Dundee Advertiser of April 11th, 1834, he predicted 
the electric light and the use of electricity for driving machinery and 
other purposes. In 1835 he publicly exhibited an electric lamp in 
Dundee. Besides the successful efforts of Lindsay, in 1856 Dr. 
O'Shaughnessy, Director and Superintendent of Telegraphs in India, 
sent messages across the River Sone, in Bengal, without the use of 
connecting wires or cables, : 





CONTRACTS OPEN AND CLOSED. 





OPEN: 


Austria.—April 23rd. Tenders are being invited until 
the 23rd inst. by the municipal authorities of Brunn for the supply 
of four Edison dypamos (model K) of 200 amperes and 110 volts 
capacity, one small and two large Gramme dynamos for are lighting, 
three boilers of the Dufuis type to work at a pressure of 105 lbs. 
and one 100-H.P. steam engine with Colmann valve gear. Tenders 
je be o— to Der Magistrat, Brunn, whence particulars may be 
obtained, 


. Battersea.—June 7th. The Vestry want tenders for the 
supply of mains, water-tube boilers, steam dynamos and engines. See 
“ Official Notices ” this week. 


Belfast.—April 20th. The Electric Committee want 
tenders for mechanical stokers, economisers, pipe work and condens- 
ing plant. See our “ Official Notices” March 31st. 


Belfast——April 27th. The Electric Committee wants 
— ag road-work and laying cables, &c. See “ Official Notices ” 
this week. 


Dublin.—April 20th. The Corporation is inviting tenders 
for the supply, fitting, and connecting up of electric light fittings, 
suitable for a 200-volt supply ; also taking down exiating fittings, for 
which allowance is to be made. Particulars from the City Engineer 
on payment of one guinea. 


Edinburgh.—April 24th. The Corporation want tenders 
fora 12 months’ supply of steam coal, arc lamp carbons, cast-iron 
pipes, &c. See our “ Official Notices” this week. 


Epsom.—May 8th. The District Council wants tenders 
for various plant for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switchboard, crane, mains and road- 
work, arc and incandescent lamps, and for the lighting of the station. 
See our “ Official Notices” April 7th. 


Hampstead.—May 18tb. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir’s feed pumps, a 50-kw. exciter, water softening plant, air pamp 
and condenser, Green’s economiser and overhead crane. See “ Official 
Notices” April 7th. 

Kingston-upon-Hull.—April 25th. The School Board 
wants tenders for an electric light installation for the Central Higher 
Grade School, and School of Science in Brunswick Avenue, Beverley 
Road. Particulars from Mr. O'Donoghue, clerk, School Board Offices, 
Albion Street, Hull. 


London.—April 24th. The London County Council re- 
quire tenders for the supply of engineers’ goods and electrical stores. 
Fall particulars may be obtained on application to the Olerk to the 
Council, County Hall, Spring Gardens, 8.W. 

Peterborough.—April 20th. The Corporation wants 
tenders for Lancashire boiler, steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &c. 

Poplar.—April 25th. The Board of Works wants tenders 
for engine and boiler house plant, battery equipment and street 
lighting. See “ Official Notices” March 17th. 

Reigate.—May 1st. The Town Council wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 
alternators, overhead crane, sub-station equipment, switchboard, 
mains, lamp-posts, &c. See our “ Official Notices” April 7th. 

St, Helens (Lanes.).—April 19th. Tenders are wanted 
for the conetruction of about six miles of tramways in sections, for 
the Electric Supply and Tramways Committee. Plans and form of 
tender on application to Mr. Geo. J. O. Broom, M.1.C.E., borough 
engineer, on payment of £2 2s., returnable as usual. 

South Shields.—April 20th. The Corporation is inviting 
tenders for the supply of steam and water pipes and valves, and a 
15-ton overhead traveller. Specifications, &c., from the Borough 
Electrical Engineer. 





604 


THE ELECTRICAL REVIEW. 


[Vol. 44. Mo. 1,116, APEr 14, 1899 





Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
a central power station to be erected near the town to utilise the 
a of the rated Tambre for = oe Na = —— 
energy for lighting and power purposes. Particulars may be obtain 
from, and tenders are to be hme to, El Presidenté del Consejo de 
Administracion Santiago, Spain. 


Stockport.—April 19th. The Gas and Electricity Com- 
mittee wants tenders for an electric storage battery of 130 cells, 
having a capacity of 750 ampere-hours. See our “ Official Notices ” 
April 7th. 

Sunderland.—April 21st. The Guardians require tenders 
for the necessary wiring, lamps, &c., as well as all cables, stoneware 
casings, and boxes in connection with the lighting by electricity of 
the new Workhouse Infirmary. Plans and specification at the offices 
of Messrs. W. & T. R. Milburn, architects, 20, Fawcett Street, 
Sunderland. 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wants tenders for works in connection 
with their line between Sutton and Howth, near Dublin, including the 
supply and laying of feeders, returns, &c., rolling stock, overhead 
construction, battery and booster, &c. See our “Official Notices” 
March 24th. 


West Ham.—April 21st. The Council want tenders for 
two 1,500-1.H.P. engines, and two 800-kw. alternators and exciters, 
or two 800-kw. 1,500-I.H.P. steam alternators and exciters. See our 
“ Official Notices” March 31st. 


West Hartlepool.—April 15th. The Corporation invites 
offers from those prepared to undertake free wiring of premises. See 
our “ Official Notices” March 31st. ; 





CLOSED. 


Aberdeen.—The Tramways Committee has accepted, in 
connection with the Woodside electric tram section, the offer of Messrs. 
M‘Cartney, MacElroy & Company for the overhead line construction, 
care, and accessories, switchboards, and instruments at a total cost of 
£7,793. The offer of the British Insulated Wire Company to supply 
feeder, pilot and test cables at a cost of £5,340 was accepted. The 
total cost of the construction of the line will be £31,218, a sum which 
is considerably under the estimated cost. 


Canterbury.—At the last Council meeting the Lighting 
Committee and Mr. Hammond recommended that the following 
tenders, subject to the consent of the Local Government Board, be 
accepted for the extensions:— Alderman Mason, the Chairman of 
the Committee, explained that, as prices in the electrical world were 


Section. Plant. Name of firm. Amount. 


A. _! Boiler house plant.—One boiler | R. Taylor & Sons, | 
complete, mechanical stokers. Marsden ee se 
B. Engine house plant.—1 150-kw. | India-Rubber, Gutta- 
| steam dynamo; steam, ex-| Percha and _ Tele- 
| haust, &c., pipes; condenser, graph Works Com- 
and accessories; centrifugal pany, Limited, Sil- 
pump and motor; tools, psint- | vertown be oe 
ing, «ec. | 
D. | Underground mains, cables, &c. | Western Electric Co., | 
| | North Woclwich ; 1,814 0 


£707 10 


2,622 0 


rising by leaps and bounds, it was thought desirable to secure con- 
tracts without delay, subject to the approval of the Local Government 
Board. They might thus have some prospect of getting the ma- 
chinery delivered within the space of 12 months hence. The report 
was confirmed. The tenders for the switchboard extension, Section 
C, are still under consideration. 


Dundee,—The Tramways Committee on 4th inst. opened 
the tenders for the supplying of electrical plant for the tramways. 
The tenders were for the combined compound engines and dynamos, 
a triple expansion engine and dynamo, and also four Lancashire 
boilers. It is understood that the successful tenderers were: For 
the two compound engines and dynamos, and also for the combined 
triple expansion engine and dynamo, Messrs. Lowdon Brothers, 
Dundee. The aggregate price of both contracts is, it is understood, 
about £9,700. With regard to the four Lancashire boilers, a tender 
of Messrs. Cooper & Greig has been accepted. It is understood that 
the price of the boilers, with flues and seatings combined, is £3,058. 


Gloucester.—The Town Council at their last meeting had 
under consideration the reports of the Electricity Supply Committee 
and the consulting engineer, Mr. Robert Hammond, on the tenders 
submitted for the additional plant required for the Municipal 
Electricity Works, when the following were accepted :— 


Section. Name of firm. Amount. 





| 
.. | British Insulated Wire 
| Company, Limited, 
| _ Prescot ae ee 
-.| Blake & Knowles, 
Limited, London .. 
Stanton Jron Works 
Limited, 


G. Public are lighting 


Condensers and air-pumps 


Cast-iron water pipes .. 


Steel steam, exhaust feed and | Ashton Frost & Co., 





Limited, Blackburn 


drain pipes. 





Hammersmith.—Tenders as under have been accepted 
by the Vestry :—Messrs. Babcock & Wilcox, for supply of three water- 
tubs boilers, according to specification, £3,320; Messrs. J. Musgrave 
and Oo., for supply and erection of two vertical engines, according to 
specification, £7,284; Messrs. Siemens Bros., for supplying and fixing 
two alternators, according to specification, £5,684; Messrs. Callender, 
for supply of cables, according to specification, at schedule of prices ; 
Mr. James Ritchie, for supply of cast-iron pipes, according to speci- 
fication, at schedule of prices. 

Hereford.—The Town Council have accepted the tender 
of Messrs. W. P. Lewis & Co., for the erection of electricity works 
buildings at £2,752. It is hoped that the supply may be available 
by early in October. 








FORTHCOMING EVENTS. 


Friday, April 14th —At 9 p.m. Royal Institution. “ Earth Currents 
and Electric Traction,” by Prof. A. W. Riicker. 


Thursday, April 20th.—At 8 p.m. Institution of Civil Engineers. 
The seventh “James Forrest” lecture, by Prof. J. A. 
Ewing, subject Magnetism.” Lecture to be repeated 
on Friday, 21st inst., at 4 o’clock. 

Friday, April 2ist.—At 5 p.m.- Physical Society. Agenda:—1. “On 
the Effect of a Solid Conducting Sphere in a Variable 
Magnetic Field on the Magnetic Induction at a 
Point Outside.” By Mr. C. 8. Whitehead, M.A. 2. 
‘* Demonstration of Richards’s Method of Standardising 
Thermometers.” By Mr. R. A. Lehfeldt, D.8c. 


NOTES. 


The Helios Electrical Construction Company.— 
This is the latest addition to the large electrical manufac- 
turing concerns in this country, and will shortly open 
offices at 49, Cannon Street, E.C. The Helios Company, 
whose works are equipped with the most modern machine 
tools and appliances, are in an exceptional position with 
regard to quick delivery of every kind of plant required for 
lighting and power purposes. Amongst their standard 
specialities are a whole line of 200 and 500-volt motors, 
open and enclosed, and a line of single-phase motors that 
will start on full load without disturbing the supply service. 
The company has appointed Mr. A. C. Eborall chief 
engineer. It may be expected that Mr. Eborall, who partly 
received his practical training at the works of Messrs. Brown, 
Boveri & Co., and who has devoted much time and attention 
to single and polyphase work, will be quite at home with the 
firm in question, who have done an enormous amount of 
work in these directions on the Continent. 





Brussels Electrical Exhibition.—The Brussels Hlec- 
trical Exhibition is to be opened by the King on Jane Ist. 
Owing to the whole of the space having been applied for the 
Minister of Telegraphs has granted the entire building of the 
magnificent “ Nouvel Hotel des Telephones,” so that the area 
for space will be doubled. This building will be turned into 
a Central Telephone Exchange after the Exhibition, and will 
be one of the largest in the world ; the telephone wires will 
be gradually put underground. The entire system of tele- 
phones now in Belgium belongs to the Government, and is 
under the control of the Director-General of Poste, State 
Railways, and Telegraphs. The Minister of State Railways, 
Posts and Telegraphs has issued a decree stating that all 
goods for the Exhibition shall enter the country free of duty, 
and that the State railways will reduce the carriage on their 
lines for same by 50 percent. A special circular will be 
issued and sent later on to all exhibitors giving the exact con- 
ditions of transport. 





Royal Institution.—At a meeting on Monday the 
special thanks of the members of this Institution were return 
to Sir Benjamin Baker, K.O.M.G., for his donation of £50, 
and to Nobel’s Explosives Company for a donation of £105, 
to the Fund for the Promotion of Experimental Research at 
Low Temperatures. The first Hodgkins gold medal given 
by the Smithsonian Institution has been conferred on Prof. 
Dewar for his work on the liquefaction of air. 
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The Copper Market,—Messrs. H. R. Merton & Oo.’s 
last fortnightly report upon the state of the copper market 
is not quite so favourable, from the consumers’ age of view, 
as the preceding one. The price of G.M.B.’s has advanced 
20s. per ton during the fortnight ending March 31st, and at 
the latter date stood at £70 per ton. Supplies have, however, 
been considerably in excess of deliveries, and during the 
month of March the stocks of refined copper in European 
porte, and afloat thereto, have increased from 24,326 tons to 
28,497 tons, a gain of 4,171 tons. This increase has been 
chiefly in the stocks held in London and at French ports. 
The total supplies in March were 21,225 tons as compared 
with 13,716 tons in February. Of this total America has 
sent 11,463 tons; Spain and Portugal, 2,285 tons; Chili, 
1,800 tons; Australia, 1,400 tons; and other countries, 
4,277 tons. The latter is the only one of these totals which 
is above the average; but it is reassuring to find that 
countries outside the ring of copper producing countries 
are increasing their shipments to Europe, since it lessens the 
chances of success for those who are attempting to corner the 
market. On the London metal market there seems to be an 
impression that at present much of the buying is of an 
interested character and is merely in response to advices 
from New York speculators. Our advice to buyers is there- 
fore to simply cover their requirements, and to trust that all 
attempts to corner the market will fail owing to the increasing 
number of producing mines. No new copper mining com- 
panies have been floated since our last note on the subject. 
Since December, 1898, we have, however, given details of 
the prospectuses of six new mining companies, having an 
aggregate capital of £2,430,000, namely :— 


1. Le Roi eee sea ae oes ... £1,000,000 
2. Copper Corporation of Chili au ... 200,000 
3. Mid Moonta ees re Ras 130,000 
4. Mount Lyall sua cea eau sae 500,000 
5. Copper King ae <5 as ... 350,000 
6. Balla Balla : 250,000 


The development of these mines with the new capital 
must, in time, have a marked influence upon the world’s 
supply of copper. With reference to the renewed attempts 
by New York speculators to force up the price of the metal, 
we may call attention to the following condemnation of 
such attempts, which recently appeared in one of the New 
York technical papers :— 

With the improved conditions of business and the active demand 
for the metal, both here and in Europe, in electrical, shipbuilding, 
and other work, a rise in price was to be expected. Until quite 
recently the improvement was a natural and legitimate one, and the 
producers could derive only benefit from it. Now, however, the 
speculators have taken hold, and the intention is said to be to force 
the quotations up to 20 cents, which is quite possible under present 
conditions. The inevitable result will be to curtail consumption and 
to turn manufacturers to other metals wherever they can possibly be 
used. Moreover, there will be a general opening up of old mines 
which have been abandoned as unprofitable and an exploitation of 
new ones, which will be sure to increase production to a point beyond 
the real demand. The inevitable reaction will be disastrous to 
speculation and injurious to investors in new and old mines which 
cannot be worked af a profit under ordinary conditions. The 
moderate advances justified by trade conditions would have benefited 
our mines far more than any temporary advantage they may gain 
from the present wild speculation.—Zngineering Journal. 


With these remarks we entirely agree. 





Wireless Telegraphy.—The 7imes says that a French 
warship, upon which experiments will be made with wireless 
telegraphy, has arrived at Calais, and the experiments will 
be made between different points in the English Channel and 
the South Foreland. The French Government. has under 
consideration the question of adopting the system generally 
for use in the navy. 

On Saturday last a committee from the General Post Office 
Telegraph Department went down to the South Foreland to 
inspect the Marconi system by which messages have been 
sent across to Boulogne. It is stated that Mr. Marconi will 
try his system from the Newhaven cliffs to the Dieppe cliffs. 
It is algo stated that the Wireless Telegraphy Company has 
been approached by the representative of a proposed syndicate 
which desires to acquire the sole rights of establishing wire- 
leas telegraphic communication between England and 
America. The proposal is understood to be made in all 
seriousness, and there is every possibility of it being carried 
to a practical issue if the company and the syndicate can 
only come to terms. The directors of the company will con- 
sider the matter shortly. 





Personal.—Mr. D. F. Sugrue, superintendent for South 
Wales of the British Electric Traction Company, has b2en 
appointed a magistrate for the borough of Swansea. 

It is announced that the Board of Trade have appointed 
Mr. A. P. Trotter (at present Government electrical engi- 
neer for Cape Colony) to be electrical adviser to the Board, 
in place of Major Cardew, who has resigned. 

Mr. Martin C. Olsson has resigned the position of assistant 
engineer at the Belfast electricity works, he having made 
arrangements to join the firm of Messrs. Coates & Son, 
Limited, of Belfast and Dablin. 

Messrs. Veritys, Limited, have appointed Mr. M. B. 
Cotterell to the management of their branch at Manchester, 
at present quartered at 29, Princess Street. The district 
covered includes the North of Eagland, Ireland, and part of 
Wales. Mr. Cotterell, who first joined Messrs. Veritys in 
1887, has for the past 24 years held the position of assistant 
general manager at their works at Aston. On leaving the 
works Mr. Cotterell was presented with a very handsome testi- 
monial by the staff and employés. Mr. A. A. King remains 
Messrs. Veritys’ chief outside representative in the North. 

Mr. Henry Courteen, recently the managing director of 
Brown & May, Limited, left the service of the company on 
the 30th ult. Mr. H. A. B. Trevor has succeeded him as 
general manager. 

Mr. H. Haskayne, Assistant Superintending Engineer of 
Postal Telegraphs, Cardiff, has been appointed superintend- 
ing engineer, Manchester, in the place of Mr. J. Doherty, 
superannuated, 





The Telephone Service.—Correspondents of the Times 
continue to express their views on the Telephone Service. 
General Webber repeats the observations which he has made 
from time to time; Sir John Lubbock quotes Mr. Varley’s 
articles from our columns, and fears that the Telephone Bill 
would involve pecuniary-loss, and be a serious check to the 
progress of applied science; Mr. H. D. Kimber, a member 
of the Wandsworth District Board of Works, takes exception 
to municipal exchanges, and recommends “the entire system 
being in one and the same, and that the paramount authority,” 
concluding with the observation :—“ It cannot surely be gain- 
said that the ideal national service of telegraphs must be one 
that is built up by one master mind as one entire and compre- 
hensive system, and worked as such under one management.” 
Mr. F. Faithfull Begg contends that it would be wise to 
recognise now and at once that immediate consolidation is 
the only reasonable plan, and that by that means alone can 
endless public inconvenience and vast ultimate waste of 
money be avoided; Mr. Provand replies to some of the 
points raised by Sir John Lubbock, and asserts that the 
whole history of the National Company proves that it is 
incapable of competing with any properly-organised com- 
pany, it knows well it can only succeed as a mages 2 
General Webber sends a further communication in reply to 
the other correspondents, and finds that they have not 
studied:their subject even so far as to show that they have 
read his letters to the 7imes in 1898 ; Mr. F. E. Baines, late 
Surveyor-General (Telegraphs) G.P.0., advocates purchase 
of the company’s plant, and Sir John Lubbock makes a short 
reply to some points raised by Mr. Begg. 


Lectures.—A special evening course of lectures and 
laboratory work on “ Alternating Currents” commences on 
May Ist at King’s College. 

On 28th ult. Dr. Fison delivered the third of a series of four 
lectures on electricity at Bournemouth. His subject was 
“The Dynamo.” The last of the series will be on “ Wireless 
Telegraphy.” 

Before the Aberdeen Mechanical Society, on 4th inst., two 
papers were read by associate members competing for the 
prizes offered by Mr. Walter Dixon, electrical engineer, of 
Glasgow. Mr.G. F. Rose secured the first prize for a paper 
on “Electricity in Coal Mining,” and Mr. G. Anderson 
second prize for “ Electric Welding.” 





Presentation.—Mr. John Pilling, who has been appointed 
borough electrical engineer at King’s Lynn, was last week 
made the recipient of a handsome presentation from the staff 
at the Bolton Corporation electricity works, where he was 
chief assistant. The presentation took the form of a hand- 
some marble clock, with side ornaments. 
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Wages Dispute in the Engineering Trade.—On 6th 
and 7th inst. a conference of the executive committees of 
the National Federation of Engineers’ Employers and the 
Amalgamated Society of Engineers was held at the Hotel 
Métropole, London, for the purpose of considering a wages 
dispute in the trade which has arisen in Mid-Lancashire, 
Halifax, and Newcastle. The terms of settlement decided 
upon at the conclusion of the engineers’ great strike some 15 
months ago were that all cases of local disagreements 
between the masters and men should be submitted to the 
executive committees of their respective organisations. 
Accordingly the committees met to discuss the first dispute 
of any importance which ‘has occurred since the general 
strike. Mr. R. Sinclair Scott presided. The dispute has 
occurred through the operatives in Mid-Lancashire, Halifax, 
and Newcastle-on-Tyne asking for an increase in wages of 
2s.a week. The masters refused to accede to the request, 
and the matter was referred to the committees. The dispute 
affects about 6,000 hands. Information was communicated 
to the press at the close of the conference that a recom- 
mendation had been jointly agreed upon, which, in due 
course, would be submitted to the parties concerned. The 
terms were not divulged. 


Obituary.—We learn with considerable regret of the very 
sudden death of Mr. Andrew J. McGeoch, a partner in the 
firm of William McGeoch & Co., brass founders and elec- 
trical fittings manufacturers. Mr. McGeoch was staying at 
Bournemouth over Easter with his family, and on Tuesday 
last week, while returning to his boarding house, he was seen 
to fall. A medical man, who was near at hand, declared that 
life was extinct when he saw the deceased. After the fall it 
seems that he never spoke again. The medical evidence 
showed death to be due to syncope from failure of the heart’s 
action. The deceased was over 50 years of age and was 
previously in good health. : 

We regret to announce that Mr. F. L. Hutchins, of the 
firm of Messrs. Murray, Hutchins & Stirling, died at his 
London residence on the 6th inst. in his 72nd year. For 33 
years Mr. Hutchins, as legal adviser to the India-Rubber, 
Gutta-Percha, and Telegraph Works Company, had been 
closely connected with electrical development in its telegraph, 
telephone, light, and power applications. An able man, a 
kind colleague, his loss will be severely felt by the Silvertown 
Company, by his partners, and by the friends he leaves 
behind. To his family we tender our sympathy. 





Machine Tools.—Before the Society of Arts on Monday, 
10th inst., Mr. Ewart C. Amos read a paper on the above 
subject. 

The Paris Exhibition.—We are informed that a sub- 
committee consisting of the following gentlemen has been 
appointed in connection with the British Electrical Section 
of the Paris Exhibition of 1900 :—Mr. W. H. Preece, C.B. 
(chairman), Sir Henry Mance, O.I.E., Mr. Alexander 
Siemens, Mr. Henry Edinunds, Mr. J. J. Swan, Mr. 
H. Thomson Lyon (secretary). 





Sentence.—Mr. Justice Grantham on Wednesday sen- 
tenced Claude T. J. Vautin, metallurgical chemist, to six 
months’ imprisonment without hard labour. The case has 
been referred toin the REviEew on several occasions, 





Hooper’s Core.—It is of interest to hear that Messrs, 
Hooper’s Telegraph and India-Rubber Works, Limited, are 
thipping to China next week, for the Great Northern Tele- 
graph Company, a further 230 tons of two-core and single- 
core cable containing Hooper’s core made in 1870-71, which 
has now been re-sheathed. Tests have shown it to be as 
good as when firat made. 





The Castner-Kellner Judgment Reversed.—The 
Court of Appeal yesterday gave judgment in the appeal of 
defendants in the case of the Castner-Kellner Alkali Com- 

any, Limited, v. The Commercial Development Corporation, 

simited. The case was reported in our issues of March 8rd 
and 10th. The Master of the Rollsand Lord Justice Rigby 
were of opinion that the judgment ought to be reversed, and 
judgment was entered for the defendants accordingly. Lord 
Justice Vaughan Williams disagreed. 


The Penalty of Greatness.—The editor of the Syren 
and Shipping has entered a timely protest against the pub- 
lication in the daily press of a lot of theoretical and non- 
sensical twaddile from hysterical survivors when such 
disasters as that of the Stella arise. But the worst offenders 
are the writers on the editorial staffs of these very papers. 
Take, for instance, the Pall Mall Gazette of last Monday. 
Discussing wireless telegraphy, the scribe tells us that trials 
are now being made with a moving vessel and a fixed point 
on shore, and if they come off a vessel will always be able to 
know where she is in a fog. 


A Marconi station on the Casquets, a receiver on the approaching 
Stella, and there will be no more disasters like Maundy Thursday’s. 


Such is the simple safeguard of the P.J/.G., and Marconi 
has much to answer for. Nevertheless, as Marconi’s signals 
will affect his receiver up to a distance of 30 miles, how is 
the poor benighted fog-bound captain to know whether he is 
within that distance of laud or only 30 yards from the 
signalling station ? And how is the operator, who can see 
nothing, to tell the captain whether he is close in shore or 
miles away ? No, the P.1/.G. does not go far enough. It 
must have a skilled electrician in addition to the telegraph 
operator, 8 man who can exactly measure the resistance of 
the ether between ship and shore, if the skipper will only 
make sure that his end of the ether is properly “ earthed,” 
and then by a simple calculation we arrive at the precise 
distances between station on shore and vessel at sea. We 
commend this addition to our contemporary’s admirable pro- 
posal with the deference we invariably feel for the P.J/.G. 
As a correspondent to the Westminster Gazette aptly 
puts it :— 

With the growing efficiency of journalism there has arisen a 
tendency, among writers of no practical experience, to rush into the 
discussion of technical affairs with an air of omniscience which would 
sit awkwardly even on competent men. 





Appointments Vacant.—The Belfast Electric Com- 
mittee is wanting an assistant electrical engineer at £150 per 
annum. See “ Official Notices” this week. 

The Sheffield Corporation wants a mains superintendent 
at £250 a year. See our “ Official Notices.” 





Electric Lighting at Buckingham Palace.—In the 
House of Commons on Monday Mr. Caldwell asked when the 
installation of the electric light at Buckingham Palace, which 
was estimated to cost £11,000, and on which £3,500 had 
already been expended, was to be compkted. Mr. Akers- 
Douglas, replying to the various questions asked, explained 
that the amount which they were taking this year for the 
extension of the electric light in Buckingham Palace was an 
amount on account. A further sum would probably have to 
be expended before the full service was complete. This 
matter was very carefully gone into by a committee some two 
or three years ago from the point of view of safety from fire, 
and a decided that, as far as possible, electric light should 
be used. 


The Education of English Workmen.—The giving 
out of the Atbara Bridge contract to America provides 
“ Viator” with a text for a letter to the 7'imes on the above 
subject, in which he compares the education of the British 
workman with the American and Continental, much to the 
disadvantage of the first named. He quotes the statement 
of an English electrical manufacturer, whose workmen 

have not the necessary library education to qualify them to 

become first-rate workmen. They have left school at 11 or 12 years 
of age, and they read with difficulty, and hardly write more than 
their names. They could not follow the simplest lecture on a scien- 
tific subject, and as to reading a manual, it might as well be in 
Hebrew. 
At Zarich, says “ Viator,” after a lad of 14 has entered a 
technical or trade school, he is obliged to spend two morn- 
ings a week at a literary school, so as to keep up and improve 
his general knowledge. A deplorable state of things exists, 
he says, in the trades .of opticians, watchmakers, dentists, 
jewellers—all beaten out of the field by French and German 
educated artizans. 


Bs jo 7 af understand that Mr. Stephen Kirk- 
wood, of Edinburgh, has bzen appointed assistant engineer to 
the Lancaster Corporation electricity works. 
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NEW COMPANIES REGISTERED. 


Neild’s Sleeve Electric Joint Syndicate, Limited 
(61,364).—This company was registered on April 4th, with a capital 
of £5,000 in £1 shares, to adopt an agreement with Harry W. Neild, 
and to carry on the business of electricians, mechanical engineers, 
and makers of electrical apparatus, telephone and telegraph instru- 
ments, cables, wires, &c. The first subscribers (each with one 
share) are:—James Myerson, 112, Leighton Road, Kentish Town, 
clerk; Wm. H. Harton, 53, Tytherton Road, Upper Holloway, 
accountant; Harry W. Neild, 27, Tyson Road, Forest Hill, engineer; 
C. O. Christopher, 5, Victoria Road, Norwood, gentleman; Frederick 
C. Pallett, 87, 8t. John’s Road, Upper Holloway, registrar; Charles 
H. L. Alder, 6, Lancaster Place, Hampstead, solicitor; H. W. Allason, 
194, Holland Park Avenue, W., gentleman. Registered without 
articles of asscciation. 


Ferrolite Electric Syndicate, Limited (61,376) — 
This company was registered on April 5th, with a capital of £30,000 
in £1 shares (8,000 “A” and 22,000 “B”), to acquire Provisional 
Patents Nos, 22,070, 23,306 and 23,307 of 1898, granted to Charles 
Levetus for “improvements in and relating to galvanic and other 
batteries,” to adopt an agreement with Edward L. and Charles 
Levetus, and to carry on the business of electricians, mechanical 
engineers, suppliers of electricity, and electrical apparatus manufac- 
turere. The first subscribers (each with one share) are:—Edward 
L. Levetus, 37, Vittoria Street, Birmingham, agent; Algernon L. 
Colline, 31, Lawrence Lane, Cheapside, solicitor; Vaughan Page, 
Haldon House, Mottingham, Eltham, Kent, clerk; Henry OC. Sawyer, 
Stanford, Muswell Avenue, Muswell Hill, N., clerk; John M. Bell, 
18, Oambridge Road, Eastbourne, book-keeper; Ernest J. White, 12, 
Delamere Street, Paddington, clerk; George L. Laming, 161, Whit- 
tington Road, Bowes Park, N., clerk. The first directors (to num- 
ber not less than four nor more than seven) are Hymen Levetus and 
Edward L. Levetus, who may appoint other directors ; qualification, 
£500 ; remuneration as fixed by the company. 


Young & Marten, Limited (61,380).—This company 
was registered on April 5th, with a capital of £275,000 in £1 shares 
(150,000 6 per cent. cumulative preference), to acquire the business 
carried on by Harry H. Marten, at Stratford, Leytonstone and 
Walthamstow, in Essex, at St. Andrew’s Wharf, Millwall, Middlesex, 
and elsewhere, as “ Young & Marten,” to enter into an agreement 
with the said vendor and to carry on the business of iron and brass 
founders, metal workers, boiler makers, lead smelters, machinists, 
fitters, mechanical, electrical and sanitary engineers, stove, grate and 
range manufacturers, motor car and cycle manufacturers and dealers, 
rubber manufacturers and merchants, oil‘and colour merchants, &c., 
The first subscribers (each with one share) are:—James Clark, 
Scoresby Street, Blackfriars Road, 8.E., glass merchant; Ernest 
Marten, Tylney House, Eagle Lane, Snaresbrook, clerk; Frank W. 
Marten, Tylney House, Eagle Lane, Snaresbrook, clerk; Edward M. 
Edwards, 162, Romford Road, Stratford, E., manager; Benjamin 
Carter, Woodford Road, Leytonstone, E., salesman; Richard Letby, 
55, Darenth Road, Stamford Hill, N., traveller; and Percy B. Wood, 
403, Romford Road,'Forest Gate, E., cashier. The first directors (to 
number not less than three nor more than five) are Harry H. Marten, 
chairman, Frank W. Marten, Ernest Marten, Edward M. Edwards 
and James Clark; qualification, £500; remuneration as the company 
may decide. 


Poole and District Electric Traction Company, 
Limited (61,382).—This company was registered on April 5th, with 
a capital of £100,000 in £10 shares, to adopt an agreement with the 
British Electric Traction Company, Limited; the Bournemouth, 
Poole and District Light Railways (Electric) Company, Limited,and 
Wm. Murphy, and to carry on the business of tramway and light 
railway proprietors, carriers, electricians, electrical engineers and 
contractors, suppliers of electricity, electrical apparatus manufac- 
turers, &c. The first subscribers (each with one share) are:—Emile 
Garckc, managing director ; Geo. Stevens, secretary ; Charles H. Dade, 
assistant secretary; Stephen Sellon, civil engineer; and Charles H. 
Gadsby, engineer, all of Donington House, Norfolk Street, W.C.; 
Wm. M. Murphy, 39, Dame Street, Dublin, public works contractor ; 
John Lewis, 40, Olaylands Road, Clapham, S.W., clerk. The first 
directors (to number not less than three nor more than six) are to be 
nominated by the subscribers; qualification, £100; remuneration as 
fixed by the company. Registered office, Donington House, Norfolk 
Street, Strand, W.C. 


Longford Wire Company, Limited (61,384).—This 
company was registered on April 6th, with a capital of £100,000 in £1 
shares, to acquire the business of the Longford Wire, Iron and Steel 
Company, Limited (in liquidation), and to carry on the business of 
wire drawers, wire weavers, metal workers, mechanical and electrical 
ergineers, machinists, boiler makers, millwrights, iron and steel con- 
verters, &c. The first subscribers (each with oneshare) are :—Edwin 
Woods, 13, Wilson-Patten Street, Warrington, engineer: John Geddes, 
19, Bold Street, Warrington, tea merchant; Richard T. Fairclough, 
Barry Field, Latchford, Warrington, miller; John R. Young, 40, 
Sankey Street, Warrington, chemist; John L. Tunstall and Charles D. 
Parkinson, Bewsey Chambers, Warrington, chartered accountants; 
Wm. Richardson, Marson Street, Warrington, coal merchant. The 
number cf directors is not to be less than three nor more than seven ; 
the first are John Geddes, J.P., Charles J. Holmes, J.P., John L, 
Tunstall, Richard T. Fairclough, J.P., and James F. Dutton; quali- 
— £200; remuneration, £30 each per annum and a share in the 
profits, 

Chatsworth Are Lamp and Electric Lighting 


Syndicate, Limited (61,392).—This company was registered on 
April 6th, with a capital of £25,000 in £1 shares, to acquire certain 





British and foreign rights granted to Haldane G. Cotsworth in con- 
nection with the manufacture of arc lamps, an 100-hour enclosed arc 
lamp, a 40-hour double carbon lamp, and a photographic lamp, to 
enter into an agreement with Arthur Ormsby, and to carry on the 
businees of electricians, engineers, lamp makers, and suppliers of 
electricity. The first subscribers are :—Haldane G. Cotsworth, 125, 
Merton Road, Wimbledon, electrical engineer, 10 shares; Alfred 
Haynes, 42, The Broadway, Wimbledon, grocer, 5 shares; Geo. A. 
Wright, 28, Belle Vue Road, Wandsworth Common, S.W., secretary, 
5 shares; Chas. G. L. Cator, 7, Southwick Place, London, secretary, 
10 shares; Alexander Gascoine, 124, Chancery Lane, W.C., engraver, 
5 shares; Arthur Meckenzie, 23, High Street, Peckham, secretary, 1 
share; P. C. J. Macphee, Merton Park, Surrey, gentleman, 1 share. 
The number of directors is not to be less than two nor more than 
six; the subscribers are to appoint the first; qualification of first 
directors, 10 shares; of others, 150 shares; remuneration, £1 each 
per board meeting attended. Registered office, Arundel House, 
Arundel Street, Strand, London, W.O. 


Edison-Bell Automatic Phonographs (Western 
Counties), Limited (61,408).—This company was registered on 
April 7th, with a capital of £11,000 in £1 shares, to acquire a license 
from the Edison-Bell Coneolidated Phonograph Company, Limited, 
for the sale, exhibition, and use of the Automatic Phonograph, with 
the penny-in-the-slot attachment in Somerset, Glouc3ster, (part of) 
Devon, Monmouth, Glamorgan, Carmarthen, Pembroke, Oardigan, 
Brecon, and Radnor, and to carry on the business of electricians, 
electrical, mechanical, and metallurgical engineers, &c. The first 
subscribers (each with one share) are:—Lascelles Carr, Penarth, 
gentleman; Lewis Morgan, 100, Cathedral Road, Cardiff, solicitor ; 
Henry T. Box, 42, Oathedral Road, Cardiff, solicitor; Patrick 
W. Carey, 52, Newport Road, Cardiff, gentleman; John W. 
Courtis, Bank Buildings, St. Mary’s Street, Cardiff, stockbroker: 
Herbert A. Astbury, 55, Cathedral Road, Cardiff, bank manager; 
Harry Cousins, Western Mail Chambers, Cardiff, solicitor. The num- 
ber of directors is not to be less than two nor more than five. The 
subscribers are to appoint the first; qualification, £100; remunera- 
tion, £100 per annum and a share in the profits divisible. 








CITY NOTES. 





Ernest F. Moy, Limited. 


Tue report of the directors states that a profit of £489 18s. 84d. bas 
been earned during the year, and the directors recommend that this 
be dealt with as follows:— 
10 per cent. dividend on 3,500 ordinary shares... .. £350 0 0 
6 per cent. dividend on amounts paid up on preference 

shares (calculated from the dates the instalments 





were received) less income-tax an eg ; & € 4 
10 per cent. of profit to general reserve account... w- 49 6 @ 
Income-tax on profit—£489 188. 841. ... al ns. sonece 
And that the balance be carried forward to next year’s 
accounts ees oes ue was aes -. 69 3 5s 
£489 18 8} 


The directors again propose to carry 10 per cent. of the profit to the 
general reserve account, which will bring up the rezerve to £126 
193, 3d., and by carrying forward the balance of last year’s profit, viz., 
£69 3s. 54d., to commence this year with £244 17s, 2d. in hand. The 
directors are glad to be able to say that their expectations in regard 
to the business, as expressed in last year's report, have been more 
than fulfilled. During the past six months they have been compelled 
to refuse a large number of orders, and it has bacome absolutely 
necessary to raise further capital and to increase the size of the works, 
in order to cope with the increasing volume of business, and for the 
realisation of these objects an extraordinary general meeting has been 
called, vide the enclosed formal notice. 








Elmore’s German and Austro-Hungarian Metal 
Company, Limited. 


Tux annual report states that the directors submit the accounts of 
this company and those of the “Metall” Company made up to 
December 31st. The accounts of the former company require little 
comment. The directors endeavoured to carry out the scheme of 
conversion of the debenture stock, but owing to the lack of support 
given by the shareholders, they were unable to do so. They were, 
however, able to issue £7,512 at par, redeemable at par, and £8,000 
in addition was taken up by one shareholder at par, redeemable at 
1 per cent. premium. The directors propose to postpone such con- 
version until June, 1900. With regard to the “ Metall” Company’s 
accounts, both sales and gross profits show a considerable increase as 
compared with the previous year. The directors of the ‘ Metall” 
Company, having in mind the large cash requirements of the com- 
pany for the purchase of copper, believe it would be, under ordinary 
circumstances, in the interests of the company not to pay a dividend, 
but, in view of the long period taken to reach the dividend-earning 
stage, they declared a dividend, after setting aside the legal reserve. 
The amount to be received by the Austrian bagge from the 
“ Metall” Company is M.150,000, or £7,500, from which has to be 
deducted the amount of the charges (£3,235 33. 4d.) of the past year. 
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From the balance the directors recommend the payment of an interim 
dividend of 74 per cent., or 3s. per share, free of tax, to the preference 
shareholders. ‘The one-tenth of the net profit due to the ordinary 
shareholders being too small for division will be carried forward to 
their credit. In future the accounts of the “ Metall” Company will 
not be published. 





Guildford Electricity Supply Company.—A satisfactory 
report was presented at the annual meeting of the Electricity Supply 
Company. At the end of the first year there were 52 customers, and 
an output of 15,000 units. The statistics for the second year recently 
completed showed that the customers numbered 79, while the output 
was over 29,000 units. It was stated that the cost per unit to the 
company had fallen from 11d. to about 54d. During the past year 
the price to customers in Guildford had been reduced from 8d. per 
unit, with varying discounts, to 6d. net.. The directors reported a 
balance of profit on the revenue account, after an allowance of £150 for 
depreciation, of £149 odd. The report was adopted, and the retiring 
directors were re-elected. 


Automatic Telephone Company, Limited. — The 
adjourned meeting of this company was held last week at Winchester 
House. Mr. Maurice E. Alexander a the chair, and after some 
remarks, a reeolution was passed forthwith removing Mr. Margowski 
from the office of managing director. A proposal to amend the 
articles so as to alter the voting power in such manneras to prevent 
Mr. Margowski from outvoting the general body of shareholders was 
also agreed to. It was further decided that the committee should be 
authorised to take such steps as they might be advised are necessary 
to enforce the resolutions vassed at the meeting. 


The Indo-European Telegraph Company.—The 
directors, after adding £15,000 tothe reserve fund, have determined, 
subject to audit, to recommend the payment of a dividend for the 
six months ended December 31st, 1898, of 17s. 6d. per share, making 
with the interim dividend already paid 6 per cent., and a bonus of 
20s. per share, both free of income-tax, making in all 10 per cent. for 
the year. The dividend and bonus will be payable on and after May 
ist next. 


Blackburn, Starling & Co., Limited—The nominal 
capital of this company which takes over the business of Mr. Joseph 
Blackburn, contractor, electrical manufacturer, &c, of Nottingham, 
is £12,000 in £1 shares, and subscriptions have been privately invited 
for an issue of 8,500 shares at par. The offices of the company are at 
Gresham Works, Waterway Street, Nottingham. 


Eastern Extension Telegraph.—Subject to confirma- 
tion by the shareholders, the directors have declared a dividend for 
the quarter ended December 31st last of 2s. 6d. per share, together 
with a bonus of 43, per share, or 2 per cent.,; making a total distri- 
bution of 7 per cent. for the year 1898. The ‘dividend and bonus will 
be paid on 27th inst. 


Oriental Telephone and Electric Company, Limited. 
—The directors have resolved to recommend to the shareholders, sub- 
ject to final audit of the accounts, a further dividend of 8d. per share, 
free of income-tax, making, together with the interim dividend paid 
in October last, 5 per cent. for the year ended December 31st, 1898. 


Cuba Submarine Telegraph Company, Limited. 
—The directors recommend a dividend at the rate of 6 percent. per 
annum and a bonus of 2s. per share on the ordinary shares, both 
income-tax free, for the half-year ended December 31st. 


Stock Exchange Notice.—The Committee of the 
London Stock Exchange have granted a special settlement for the 
balance of the 6 per cent. preference shares of the British Insulated 
Wire Company, Limited, for April 12th. 

Metropolitan Electric Supply Company —Mr. James 
Carr Saunders has been appointed a director of this company. 








TRAFFIC RECEIPTS. 





The Blackpool and Fleetwood Tramroad C y.—The ipts for the week 
ending April 8th, 1899, were £602 10s, 10d. ; ; aggregate to date, £3,128 4s, 7d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending April 7th, 1899, were “4d 16s, 10d. ; correspon: period, 
1898, £2,810 9s, Od.; increase, £777 7s, 1 


The City and South London Railway a —The receipts for the week 
ending April 9th, 1899, were £976; week ending April 10th, 1898, 
increase, £92; total receipts for half-year, 1899, £16,251; cumpenliing 
period, 1898, £15,826; increase, £425. Miles open, 83. 


The —_ > ration Electric Tramways.—The receipts for the week 
ending April 8th, 1899, were £214 0s. 9d4.; week ending April 9th, 
1898, £119 2s, 7d.; increase, £94 18s, 2d. Total receipts to date, 1899, 
£2,109 19s, 9d. ; corresponding period, 1898, £1,514 17s. 2d.; increase, £595 
Qs, 7d. Miles’ of track open week ending Suen 8th, 1899, 8; week 
ending April 9th, 1898, 8. Car miles run week ending April 8th, 1899, 
4,207; week ending April 9th, 1898, 2,627. Number of cars, week ending 

April 8th, 1899, 11; week ending April $th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
yi ll ee 7th, 1899, were as follows:—D. U. T. Co., horse cars, 
£2,168 5: .} ditto, electric cars, £1,252 18s. 8d.; D. 8. D. Co., "electric cars, 
£984 2s. ‘oa: ; total, £4,405 1s, 4d. ; corresponding week last year—D. U.T. 
ae horse cars, £2,467. 5s. 84.; ditto, electric cars, £406 Is. 0d.; 

. B. D. Co., electric cars, £449 6s. 7d.; total, £8,322 18, 8d.; increase, 
rit 082 8s. 1d. ; "aggregate to date, £45,955 19s. "oa. ditto last year, £49,440 148, 2d.; 
increase to date, £3,515 5s. Od. Worked :—The e mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles iecirioally, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
March 29th, 1899, were £812; total receipts to date, from June 29th, 
1898, £10,712. Miles of track’ open, 6}. miles run, 6,544. Number 
of cars, 1 

The Liverpool Overhead Railw: me Company.—The receipts for the week ending 
April 9th, 1899, smoun to LOT: corresponding week last year, 
£1,589 ; increase, £135, 1898 includes Good Friday; 1899 includes Easter 
Monday. 

The South Staffordshire Tramways Company. —The receipts for week ending 
April 7th, 1899, were £923 17s. 6d.; aggregate receipts for 14 weeks, 
£8,588 15s. 7d.; week ending April Sth, 1898, £609 6s. 9d.; aggregate receipts 
for 14 weeks, £8, 081 10s, 1d. 








STOCKS AND SHARES. 


Wednesday Evening. 

Tu four-cornered contest to decide which company shall have the 
honour (and profit) of supplying the City with electric light has been 
the main feature of interest to the market during the early part of 
this week. Some sbyness in making prices, a slight disinclination to 
deal at all until matters assumed a more settled position—these are 
the two principal results of the week’s work. Within the Stock 
Exchange there is a pretty general impression that the City of 
London Company will successfully maintain the monopoly, with 
whose loss it id threatened by the Charing Cross, the Smithfield, and 
the Metropolitan Companies. To back this view House men 
point to the special meeting of the Court of Common 
Council last Monday, when it seemed to be made clear 
that the Corporation is unfavourable to any change which might 
involve further difficulty when the time arrived for the company 
to be bought up by the City. The Board of Trade inquiry on Tues- 
day, when Sir Courtenay Boyle humorously described bimself as 
being in the position of the lady who listened to three eloquent 
suitors for her daughter’s hand, but who was unable to get her 
daughter to tell which of them she preferred, only served to make 
the market a little fidgety, with the result of a general decline. City 
of London fell ? to 17}, Charing Cross shed the same amount at 11, 
but recovered to 113. Other London shares remain about the same 
as when we last wrote. St. James’s and Pall Mall Electric have 
risen 7s. 6d. to 172, but County of London are unaffected by the 
“complaint” which its promoters lodged before the Select Com- 
mittee of the House of Commons, and which was directed against 
the Board of Trade because the latter refused to grant the company 
powers to supply various suburban districts with electricity. South 
London are harder at 33. The new issue of Chelsea 44 per cent. 
debenture stock, in which a special settlement has jast taken place, is 
quoted 114—116. 

Among telegraph shares the Globe Telegraph Trust announces a 
quarterly dividend of 3s. per share on the ordinary capital, which is 
payable on April 29th, free of income-tax. The preference share- 
holders will receive 2s. 6d. at the sametime. No change is noticeable 
in the price of the ordinary, which is steady at 13. Indo-European 
shares will receivea dividend of 17s. 6d. per share, plus a bonus of £1 
per share, which makes 10 per cent. for the year, or the same as has 
been paid for 1896 and 1897, The price is nominally 58, but little or 
no market can be found. 

A slightly better feeling has sprung up in the market for electric 
railway shares. Central London fully paid can now be sold at 10. 
City and South London stcck, however, is still quoted at 68}, the 
market in this being also extremely limited. 

The Midland Electric Corporation for Power Distribution, Limited, 
will probably make a place for itself in the London Stock Exchange, 
where at present if is almost unknown. The company has just 
issued a pamphlet outlining its objects, and adds an interesting 
account of its application to the Board of Trade for supplying elec- 
tricity, &c., to the southern parts of Staffordshire. The ground is 
one which is barely served at all at the present time, and the com- 
pany appears to possess a good scope for work. Other provincial 
descriptions are hardly mentioned. 

Doulton preference shares are 26s. to 27s , and although the special 
settlement tcok place a week ago, they have not yet been admitted 
to the Official List. It is thought that when the trifling alteration 
in the company’s papers is made which is required by the Stock 
Exchange Committee, the official quotations will quickly follow. 
Babcock & Wilcox are lower at 334, but Glasgow is taking very little 
interest in the shares, and London looks to the North for inspiration 
in them. Electric Construction are quoted at 2}, and of Henley’s 
there is a small seller about at 26. 

In the tramway section there is a good deal of quiet strength. The 
Anglo-Argentine dividend of 2s. 3d. per share, making 3? per cent. 
for the year, as against 3 per cent. in 1897, is considered distinctly 
good, but the price is virtually the same at 4,%. British Electric 
Traction remain at about 19, and there is not much life in them. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 














































































| Stock Closing Closing —- done 
Present AME, or Dividends for n, : 
Issue. N Share. the last three years, ett oc ont Tah. "peta, 
1896. | 1997. | 1998. | Highest.| Lowest 
124,4001| African Direct Telegraph, 4 % Debs. aa rr TOT cc a9 .» {100 —104 (100 —104 ri Sea 
,000 | Amazon Telegraph, shares... a “ae sas 10 eee 3— 4 | 3— 4 
125,000 Do. do. 5 % Debs. Red. ... <a os 100 | ... aad .. | 87—92 | 87 — 92 beg ia 
905,5601 Fak eerie Telegraph ... ss Seq nit Stock|£2 13s} 3 & £3 93 65—68 | 65 — 674 | 66 
8,047,2201 do. 6 & Pref. Stock|£5 6s] 6 6 % \1174—1184 (118 —119 119 | 118} 
3,047,2201 do. Deferred... Stock} ... | ... |188.%| 144—15 | 14— 144 | 14§| 148 
205,151 Brasilien Submarine Telegraph ib 101'7%/17%| ... | 15%— 16}xd| 159— 163 | 164 | 15% 
75,0001 Do. do. Debs. “2nd series, 1 1906 100 | ... sos w. (110 —114 110 —114 aan soe 
44,000 | Chili Telephone, Nos. 1 to aa 000... re 5|4 4 & Be 2— 3 23— 3 re SF 
10,000,000$| Commercial Cable aa a ss» (9100 | 8 8 8 %©|185 —195 xd/185 —195 190 | 188 
1,332,523 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... | ... | ... |104 —106 xd/104 —106 | 1053 | 105 
224,850 | Consolidated Telephone Construction and hsapeananiaiataen 10/- | 2 & 14% t— = “aa 
16,000 | Cuba Telegraph ... ea ass 10 | 8 a 9 — 10 9 — 10 fi a 
6,000 Do. 10 % Pref. a ae 10 /10 % |10 18 —19 | 184— 194 ‘ ms 
12,931 | Direct t Spanish — me ose 5 | 4 4 4— 5xd 4— 6 cee 
6,000 do. Cum. "Pref. eee 5 {10 10 10 — 11 xdj 10 — ll ° ess 
80,0001 De do. 4 Debs., Nos. 1 to 6, 000 :.. | 50 44 44 106 —109% |106 —109% | ... aad 
60,7101 Direct United States Cable... a ow | SS 12}— 123xd| 12 — 12h | 124] 12%, 
120,000 | Direct West India Cable, 44 % Reg. Deb. Ss Ripe 103 —106 103 —106 Bteig Pho 
4,000,000 | Eastern  aalegeagh, Ord. Stock . ‘sa Stock) 64% | 7% 1179 —184 (177 —182 180 | 1764 
1,795,000 3h% Pref. Stock 1001... fe 102 —105 (102 —105 1044 | 102 
89, 7 Debs., repayable August, 1899 .. 100|;5%|5% 99 —102 99 —102 ia ‘gs 
1,432, 2681 Do. Mort. Deb. Stock Red. ... .. [Stock] 4 g 4% 125 —129 125 —129 125 ate 
250,000 poem erat ay aye oD China Telegraph 10 | 7 7% 18 — 184 | 18 — 184 18} | 184 
10. 5 us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 pte Peery gy aay } 10 |5%|5% 99 —103 | 99 —108 i 
64,4007 Do. do. . Bearer, 1,050—3,975, 4,8327—6,400 | 100| 5 % | 5 100 —103 100 —103 
820,0001 - Do. 7 >> Btook oo ry .. |Stock] 4 % | 4 125 —129 125 —129 || 
astern an at rican Te egraph, 5% Mort. Deb., 
85,1001 Sea aon. , Reg. Nos. 1 to 2, 343 100|5% 99 —103 99 —103 ee 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 a «.. |L00 —103 100 —103 eee 
300,0007 _ 4 % Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 fa .. {102 —105 102 —105 ana 
200,0001 4% Reg. Mt. Debs. nena Sub. ‘) 1—8,000 | 25/4 aus ... |104 —107% |104 —107% axe 
180,227 Globe’ Telegraph and Trust... ese ae 10 | 44 oat 54% | 122— 134 | 12f— 13} 133 123 
180,042 do. 6% Pref. esa eos 10 | 6 6 6 % | 162— 174 = 173 174 | 1735 
150,000 Groat Northern ay - Cope Be ee ai ‘ 10 {10 10 .. | 80 — 81 — 3l SOF Face 
ax and Bermu able, 44% 1st Mort. Debs. Ks 
97,800 within Nos. 1 to 1,200, Red. f| 2 | -- | -- | -- [100-408 |100—108 | 
17,000 | Indo-European Telegra sea ee | 25 |10 10 10 % | 57 — 60 57 — 60 | 
100,0001| London Peding Brecon, Telegraph, 6 % Debs. one 100 | 6 6 .. |108 —1]11 108 —111 | ee <a 
,000 | National Telephone, P to 490,000 saa aaa 5 | 54 6% /|6 & 44— 5 44— 5 | 43 44 
15,000 Do. Cum. 1st Pref. des wa 10 | 6 6 6 ll — 13 11—13 | 12 114 
15,000 Do. 6 Cum. 2nd Pref. ... 10 | 6 6 6% | 11—13 11—13 | 123] ... 
250,000 _ Non-cum. 3rd Pref., 1 to "250, 000 5/5 5 5% | 432— 52 43— 5} | 433) 43 
1,329,4711 % Deb. Stock Red. Stock| 34 34 34% | 99 —101 99 —101 | 101 99 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1| 5 5 ae -_ oe ae oe ies 
100,0001| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 105 —108 (105 —108 ais 
11,839 | Reuter’s ... ‘ee ose cee aan 8/5 5 64— 7 7— 8 72 
8,881 | Submarine Cables Trust aes ene ea we sec. [OGRE cas : 140 —145 (140 —145 141 
58,000 | United _ Plate ee oad Sm 5|/5%|6% 5} 4g— 65} ef a 
151 "7331 do. 5% Debs. ... re we. |Stock} ... . 104 —107 {104 —107 ae oa 
200, ‘0001| West Pa Telegraph, 5 % Debs. . a 100|}5%|5% 99 —102 99 —102 was “ee 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 ,) aie 4— 1 4— 1 4 wa 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | .. ne 103 —106 (103 —106 <a * 
889,521 | Western and Brazilian Telegraph 4 % Deb. Stock Red.... |Stock) . ea 106 —109 (106 —109 1073 | 
88,321 | West India and Panama Telegraph ... eee ove ve | aac) 4g 2— 2} 2— 2} 233) 2% 
84,563 Do. do. do. 6 % Cum. Ist Pref. ... | 10 | 6 6 104— 11 103— 11} a ms 
4,669 = do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 9— 10 9— 10 “oa 
80,0001 do. do. 5 % Debs., Nos. 1 tol, 800 | 100 | 5 5 105 —108 (105 —108 ase 
158,1001 ee Union of U.S. Telegraph, 6 % Bter. Bonds ... | 100 | 6 6 100 —105 /|100 —105 os 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand Electricity Supply 516% | 7%|}8 %)}11— 12 10h— 114 | 11$| 113 
20,000 Do. do. do. 0. 44 % Ou um. Pref. gl ee ‘96 oe 6 — C= Ge cs bec 
84,000 |*Chelsea Blectricity Supply, Ord., 5/5 6 6% | T4— 84 a— 8 | 8 | 72 
100,000 Do. do. , Deb. Stock Red.... [Stock| 44% | 44 .. {114 —116 [114 —116 ee i 
,000 | City of London Blectric Lighting, Ord. 40,001—100,000 ... | 10 | 7 &% |10 6 17—18 | 164—174 | 18 | 16} 
40,000 Do. Cum. Pref., 1 to 40,000 ... 10 | 6 6 6 15 — 16 15 — 16 153 aaa 
400,000 Do. Deb. Stock, ” Sorip. (iss. at £118) ‘all paid neko 5 .. |124—129 (124 —129 <a a 
40,000 | County of tea & Brush Prov. Eleo. Ltg., Ord. 1—40,000 | 10/ nw | nil nil | 1L — 12 11 — 12 118} 114, 
20,000; Do. do. do. 6 % Pref., 40,001—60,000 | 10|6 % | 6 6 % | 14 — 15 xd) 14 — 15 144 | 14 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . Sel «a | G ae 5i— 52 5j— 52 Byis| ave 
19,661 | House-to-House Blectric Light Supply, Ord., to 19, 66 6| .. | 4 6% | 84— 94 84— 94 <a | was 
12,000 Do. 7 %, Cum. Pref. . 51/7%/|7 « | = 9—10 | 9% ... 
110,000 | London Electric ae , Limited, “Ord. aad er : waa 84— 4 Bh— 4 | Sez ... 
48,050 Do. do. 6 % Pref. 5 6%| 6— 7 64— 7 63 | 6% 
100,000 Do. do. 4% 1st Mt. Db. Stock Rd. /Stock ... {105 —107 {105 —107 wee 
62,500 | Metropolitan Electric Supply, 101 to 62,500 10/5 % 16 %15 %| 17 — 18 xdj 17 — 18 178 | 174 
22,500 _ Nos. 62,501 to 85,000, £7 paid woh ae Faas .. | 18 — 14 xdj 13 — 14 132 | 
220,0007 44 % First Mortgage Debenture Stock | ... 449 4h 117 —120 117 —120 ce I 
6,452 | Notting ‘Hil Electric Lighting ea wo. | 10] 4 6 6 % | 164— 174 | 164— 174 sds fees 
81,980 | St. James’s and Pall Mall Electric Light, Ord... 5 |10§% |144 ng 17 — 18 174— 18} 18 173 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5|7 7 a 9 — 10 9—10 | ... : 
65,000 | South London Electricity Supply, Ord., £3 paid was one 5 tia ae 34— 38 3i— 34 | 33 “34 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 as 5 9% 12 % |12 & | 154— 164 | 15 — 16 | 16 154 
Founder's Shares, Ao poe on cee ge Stock Exchange. 
1 Unless otherwise sisted all share fully id in deferred share ty profits being axed as as capital; 


are paid. 
tuarked § are for 2 year consisting of Pia 


of one year and the frst part 
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SHARE LIST OF ELECTRICAL COMPANIES— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Business ay 
Closing Closing | 
Quotation Quotation during week 


| t , ended 

| April 5th. April 12th. | saul 12th, 1899, 
ee ets tail 

| 

| 

| 











| Stock 
Dividends for 


Present | or 
Issue, NAME, Share. the last three years, 


~ | Blighest | Lowest 


3— 3} 3— a |... | 


| 1896. | 1897. 1898, 
| Adesataboien ‘*A” shares, Nos. 1—60,000 ... ses sk | 10 %} 10 % 
Do. .4} % Ist Mort. Deb. Stock Red. Ze aS aes 95 —100 xd} 95 —100 | see | oes 
| British Electric ae pet ae ae pene, iN 6 % 194— 20 xd} 183— 19} 193 | 18} 
do. um. Pre 30,001—40,000 a sar 
(isaued at £2 10s, prem. alla.) vee [see | ove | 183— 14g | 188— 14h |) 143 | 183 
Do. do. 5 % Perpetual Debenture Stock . PEC later tee nee 1125 —128 xdj126 —129 127 | 1263 
| Brush Ele“. Enging., Ord., 1 to 90,000 __... ut | nd | lo. 1gj— 25 | 2 122 
do. Non-cum. 6 % Pref., 1 to 90,000 | ni a, 24— 2% 2f5| ... 
do. Si rp. Deb. Stock of Ss at ae 110 —114 Diag: 
do. 2nd Deb. Stock Red. ne Ree er, 102 —105 
Callender’s Cable Construction shares, Nos. 1—20,000 ... | 123 cas Ae ‘ 124— 134 135, 
90/000 | Do. do 44 % 1st Mort. Deb. Stock Red. ee ows | 1114 —117 
35,250 | Central London Railway, Ord. Shares ae : ee ee mee io | 9$— 10} 104 
178,303 | Do. do. do. £8 paid... ae eae cei te 73— 8} oie 
61,033 | Do. do. Pref. a od. £3 paid ais a | eee ee ae 34— 4 
71,447 | Do. do. _ Def. do. Me cs be Fe et xy Le 2 Bae it 
630, 0001 | City and South London Railway... 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. ee PW tense Vi eee pa 5} 
32,098 | Crompton & Cuv., 7 to 32,098... ee ee are F | 3}— 3} 
Do. 5% Ist Mort. Reg. Debs., 1 to 900 of } | | 
100,000 { £100, and 901 to 11,000 of £50 Red. f| “| ve | | 9 —101 
99,261 | Edison & Swan Utd. El. Let., es shares, £3 pd.1to099,261 24 
17,139 | Do. do. do. ‘*A” Shares, 01—017,139 
344,023 | Do. do. do. 4 % Deb. Stock Red. 
112,100 | Electric Construction, 1 to 112,100 ... 
25,000 | Do. do. «fae 4 Cum. Pref., 1 "to 25, 000... 
140,300 | Do. do. 4% Perp. Ist Mort. Deb. Stock ... 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... oa 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 - 
15, | | Henley’s (W. T. ra a Works, Ord. ... ae wae 
,000 Do. do. 7% Pref. _... ~ 
50,000 | Do. do. do. 44 Mort. Deb. Stock.. er 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ae 
800,000 | Do. do. do. 4 % 1st Mort. Debs. 
87,500 {Liverpool Overhead Railway, Ord. ... ae ia 
10,000 lt Do. do. Pref., £10 paid wee 
187,850 Telegraph Construction and Maintenance eas 
000 | Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. ‘1909 | 105 —108 
MB 400 | ee Manufacturing, Ord. Nos. 6, 601 to 20,000... | 93— 10} 
13,400 | do. 65% Cm. Prf. Nos. 6,601 to 20,000 Ee see.) cnt | 5— 6hxd) ee 
540,0001 | Waterioo and nd City Railway, Ord. Stock — oe x | LOO ees Maser at 39 6109 —112 109 —112_ | Ill 1094 
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+ Quotations on Liverpool Stock Exchange. t Unless een stated all shares are fully paid. 
Dividends marked § are fora year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. National Electric Free Wiring, 10s. paid, 3—4. 
British Aluminium, Ordinary, 10}—11; 7 % Pref., 12—13. Smithfield Market Electric, 34—44. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 16. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares 

£5 (fully paid) 13—134; 1st Preference Cumulative 6%, £5 

(fully paid), 74—8. Debentures, 107—110. Dividend, 1898, 

on Ordinary Shares 10%. 
* From Birmingham | Bhare List. _Bank rate of discount 3 per cent. (February _ 2nd, 1899). 


MARKET | QUOTATIONS, Wednesday, April 12th. 7 
norease or 


CHEMICALS, &c. | This week. | Last week. a METALS, &c. (continued). | This week. | Last week. Tas ook, ta 





a Acid, aa ee as | bs 7. f Ebonite Rod ar ae éo ee Ib. | 


ay Nitrio ee . ° oe ” Sheet... <a +» perlb. 
a y Oxalic.. oe ee le - | /- ae g Copper Bars +. per ton 
a , Sulphuric .. ee oe R } a g » Wire (basis price) +» perlb, 
a Ammoniac, Sal .. - j 87/- 87/- = 9 heet +. per ton 
: Ammonia, Muriate (grey) ° ” od e +. per ton 
” (white) .. £26 £26 ° n German Bilver Wire .. +» perlb, ee 
rs Bleachin powder ae oe oe h Gutta-percha, fine ee e» per lb. /- /- e 
. — eof Carbon .. ; 15 £15 aie h India-rubber, Para fine +» perlb, F 3d. dec 
ee eo e ¢ Iron, Charcoal Sheets .. +. per ton ee 
r4 Roane (90 We) ee oo an . /- : .* 4 ,, Pig (Cleveland warrants) per ton : 94d. dec 
a (50/90 °/,) oo oe : | ¢ , Forgings,according to _ per ton j oe 
a Copper Sulphate .. se - & , Scrap, heavy per ton - o 
a ~_ Nitrate ., ° oe oa & , | Wire galvanised No.8: per ton £976 £95 2/6 ine. 
. White Sugar ° = £8010 oe g Lead, English Ingot Hf +» per ton ee 
» Peroxide .. “ ee ee ” ” heet .. +» per ton 
4 Methylated Spirit fb | og f Mica (uncut aa 8’ long) .. perlb. 
a ee Solvent (90 a at m Manganin Wire No. 28.. +. per lb, 
1 . as g Mercury - per bottle 
a Potash, Bichromate, i in ‘casks.. > ‘5 i = oe p Phosphor Bronze, ‘plain castings per lb. 
i- @ Caustic (75/80 °/,) ae ia Pp * rolled bars & rods per Ib. 
a Bisulphate s es £85 . p ” rld —_ & sheet per lb, 
a Shellac * os /- oe o Platinum .. ~ +. peroz, 
a Sulphate of “Magnesia - ee “s p Silicium Bronze Wire :: per lb. 
a 8ulphur, Sublimed Flowers .. re # Steel, Magnet, acc’d’g to dese’ Pn p. ton 
. » Recovered .. se ee £ Steel, ew! in eae oe 
Lum ms oe 55 “a g Tin, block . aS +. per ton 
> Soda, —_ white 70 ‘),) os a Pe are a «+ perlb. 
a , Crystals ee £ “ m ,, wire Nos, 1tol6 .. -- per lb. 
Sw Bichromate, casks e- perlb, fs Net p White Anti - friction Metals— 
METALS, &c “White Ant” brand £40 to £65 
. : Yarns, Cotton, Single 10lb, beniiee: 7 ib. 744 ‘74d. 
b Aluminium Wire, in ton lots.. per ton lb d. 4d. 


i 

i » Flax, 6 or 8 lea... e- perlb. 
b Sheet, in ton lots. = = £191 £191 ‘ Jj .» Hemp,8 ety 10lbs, .. per lb. 
p Babbitt’s metal ingots . £65 to £130 | £65 to £130) ae Jj 
. j 
i 
k 

















fs Russian, 10 lbs, _per Ib. , 4 
c Brass (rolled metal 2 to 12") aicaleaots Tb. 7d. 73d. | 2 Jute, 180 lbs. — +. per ton 

c , Tube(brazed) .. .. per lb. 104, lud, | 

8a. | 








£12 
Manila, 94 thread |. per ton £35 10 | £1 dec. 
» Wire, basis ee -. per lb. 8d. 31 £81 *- 


Zinc, Sheet (Vielle Montagne bnd.) p.t. 
aaa supplied A uotations supplied b | Quotations supplied by 
Messrs. 1G. Boo & Co. . f The Intia-Rabber, Gutta-Percha, and | k Messrs. Morris ‘Ashby, To gg 
b The British al pe he ll Company, Ltd, Telegraph Works Company, Ltd, l Messrs. Sanders, W' 
. Messrs. Thos. Bolton & Sons. Messrs, James & Shakspeare. m Messrs, W. T. Glover & Co., Ltd. 
oo Jackson & Till. n Messrs. P, mn & 

Messrs. Bolling & Lowe. o Messrs. Johnson, Matthey & Co., Ltd. 

; Messrs. Henry O, Yeo & Co. p The Phosphor Bronze Company, Ltd. 
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THE VICTORIA ACCUMULATOR. 





Tue following report on the above battery, by M. Paul Dupuy, con- 
sulting engineer, of Paris (dated March 17ch, 1899), is handed to us 
by the be Brass and Copper Company, Halifax :— 

“In October, 1898, I received two detailed reports made in January 


last by Mr. Sappey. 


°. 3 
“¢. 
5 
o 
) 










Potentials of Cell ‘* B.” 


; 4 
Discharge of Cell “ D.”—Weight of plates, 10 kgs. = 22 lbs, 





Mr. Hospitalier, with the results afore-mentioned. Report dated 
March 11th, 1898. 

“In examining the results arrived at by us, we find that the figures 
exactly coincide with those produced from the English tests. I found 
that at the rate of 40 amperes discharge the element had a total 
capacity of 168 amperes. The element, p, at the average rate of 53°5 
amperes, has given 13°6 ampere-hours per kilo. of element. 

“ We considered that the figures should ba given on the total weight 
of the element, because it is the only factor for traction purposes. 


“D® volts. 


E.M.F. 
Cell ** B”. volts. 


Cell ‘‘ BY amperes. 
‘*D"? ampéres. 


5 7 8 hours 


Weight of cell (complete), 14°5 kgs. = 821bs, Average rate of discharge, 29°773 amperes, Average rate 


of discharge, 55°6 watt-hours. Average capacity, 212 ampere-hours, Average capacity, 409°16 watt-hours. Average per kg. of plates, 40°91 watt-hours. 
Discharge of Cell “ B.”—Weight of plates, 10 kgs. = 22lbs. Weight of cell complete, 145 kgs. = 32 lbs. Average rate of discharge. 24:18 amperes, Average rate of 
discharge, 42°36 watts. Average capacity, 193°45 ampere-hours. Average capacity, 386°9 watt-hours, Average per kg. of plate, 38°69 watt-hours. Average potential, 2 volts, 


“In examining the figures of this report, I came to the conclusion 
that the accumulator showed considerable progress over other types 
in present use. Owing to the death of Mr. Sappey, I have been 
requested to continue the experiments in Paris. I was handed the 
report of Mr. C. E. Spagnoletti, late president of the Institution of 
Electrical Engineers, and dated March, 1897; also the report of 
Mr. G. J. Gibbs, electrical engineer to the Power Transmission and 
Traction Syndicate, Bradford, whose figures correspond absolutely 
with those made by Mr. Sappey. 

“Without entering into details (the examination of which will 
follow), we may say that the figures of the different tests corroborate 


The useful energy in watt-hours per kilo. of element is 25 watt- 
hours. 

“We have remarked that in every test made the efficiency of the 
Victoria accumulator diminishes very little in proportion with an 
increase of the rate of discharge. 

“As example :—At the rate of 1:36 amperes per kilo. of energy it 
is 77 per cent. At the rate of 5:25 amperes per kilo. it is 76 per cent. 
At the rate of 8°15 it is 50 per cent. 

“To givea clear idea of the value of the Victoria accumulator, we 
have, with Mr. Gasnier, made a comparison of it with the Fulmen 
accumulator, the data of which we obtained from the official report 

on the trial of the electric vehicles made by Mr. 







































































3 Forestier, of the Automobile Club of France. 
e 
ag 
“Sh Discharge in five hours. Fulmen. Victoria. 
160 
ei Normal rate in amperes per square 
"7 decimetre of positive surface ... 1 141 
140 Normal rate in amperes per kilo. of 
) element... ... one «oo | 27 268 
130 Average useful potential per element 
in a ae aed “aa aaa 19 196 
Normal specific energy in watts per 
130 SMA. occ os] OR 
Specific capacity in ampere-hours 
110 per kilo. of cell... asa aaait) AEG 13:7 
Specific energy in watt-hours per 
100 Ce | i ees 26'6 
Total weight per kilowatt ... ...| 200 (197 
90 ia * hour ... 40 39'3 
\ ps H.P.-hour 294 288 
80 > Thickness of plates in millimetres ... 4 75 to 8 
o Total positive surface per kilo. in 
70 square decimetres ... aaa aes 281 19 
Volume in cubic decimetres per kilo- 
watt-hour ... ae dee «oo | 284 | 156 
60 | 
50 “1¢ will be seen with the plates of double thickness 
----9 b=18 ex: and the total volume 14 per cent. less, the Victoria 
2 40e--- <le EMF EME ; a P accumulator gives better results than the Falmen, 
rt oy ¥; . i which is <a considered to be the lightest and 
30 om “ MPS the most popular accumulator for traction. 
, ae | Biel : Sea “OS “This shows that with the same weight the mecha- 
1] 30 6 PA, nical strength of the Victoria accumulator is much 
greater, the cost of maintenance is less, and the life con- 
1 h siderably increased. 
10 Half an hourlrest “These are the principal factors which constitute 
the present difficalties in electric traction, and “= 
tt) = hour 1 1 1 2 hour. Victoria accumulator is certainly a real progress on al 
$_ i na ; i sere es cha have paasetedl tt 





Discharge of Cell “ B,”—Internal resistance at start, ‘0017 ohm. Internal resistance at finish, 
048 ohm. Average ampere-hours, 785. Average watt-hours, 148'25. Weight of plates, 10 kgs. 
Weight of cell complete, 32 Ibs. = 14°5 kgs. Capacity per kg. of plate, 144 watt-hours. 


themselves inevery respect. In order to be thoroughly satisfied and 
to be in a position to say that these figures are correct, I notified 
that I would make a personal trial. I also stipulated that the experi- 
ments and tests should be carried out in Paris with instruments that 
are calibrated by us. These tests have been made under my personal 
supervision in the School of Physics and Industrial Chemistry in the 
City of Paris by Mr. Gasnier, chief of the electrical laboratory of 








“ How is this superiority obtained ? 

“The reply is simple. Allowing that the Victoria 
grid is most ingeniously designed and has some re- 
markable points in it, we must look for the reason of this superiority 
to the composition of the paste. 

“This point of view is in agreement with that of Prof. G. de Knorre, 
of the Imperial Polytechnical School of Charlottenburg, Berlia, and 
we give in detail the conclusion of the report made by this eminent 
Doctor of Science on the Victoria accumulator. 

“‘This invention appears to me to have considerable technical 
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value. My personal tests prove to me that the formation of the 
plates, pasted with this new active material is done very easily. The 
new process could be considered much superior by reason of the great 
power of reaction of the carbides contained in this substance and 
added to the active materia]. I consider this vastly superior to 
other processes employed up to the present, where coke and carbon 
are mixed with the salts of lead.’ 

“ This, therefore, is. the real reason of superiority of this new 
accumulator. We may add in passing that we have noted the quick 
manner in which the paste hardens, and the tenacious manner in 
which it adheres to the grid, which is a consideration not to be 
overlooked, owing to its important bearing on the long life of the 
accumulator. 

‘We have also made comparative tests at the tramway works of 
the Department de la Seine, and the figures so obtained are infinitely 
superior to those shown by the Laurent-Cely accumulator, which is 
in practical use at these works. 

“The capacity of the latter is 8 ampere-hours against 134 obtained 
from the Victoria accumulator. 

“QConciusion.—The results of the Victoria accumulator are 
obtained from different reports and prove beyond question that 
the Victoria accumulator is the best yet produced, and I am convinced 
that the success of this battery can be considered certain.” 








ELECTRIC TRACTION AND ITS APPLICA- 
TION TO SUBURBAN AND METRO- 
POLITAN RAILWAYS.* 


By PHILIP DAWSON. 


(Concluded from page 572.) 


Ture are, therefore, three distinct types of elevated railway equip- 
ment, the steam locomotive using 10 to 15 per cent. of the train 
weight for traction under heavy traffic conditions, the electric loco- 
motive using 30 to 35 per cent., and the multiple unit system using 
any amount desired up to 60 per cenit. of the train weight. 

The transportation expenses of the South Side Elevated Railway in 
Chicago for July, August, and September, 1897, when steam loco- 
motives were employed, were 28 cents per car mile, while in the 
same months of 1898 they were 1:9 cents per car mile, or a saving of 
nearly 0°9 cents, or about 33 per cent. 


Merropouitan Distgict, Lonpon. 


Average speedin miles per hour ..  ... ... 184 

Maximum = " <a — soon 

Minimum time between consecutive trains ... 2 minutes. 

Average mm * sa ... 34 to 4 minutes. 

Total weight of train ... oar .»- 161 tons. 

Average carrying capacity... ... 450 passengers. 

Weight of locomotive ... ove ase ... 47 tons, 

Average distance between stations ... we .». 2,600 feet. 

Time required in seconds to reach 25 miles an hour, 
starting from a standstill .«. 30 geconds. 


The figures in the above table show at once the great advantage to 
be gained by electric traction, by means of which speed of 25 miles 
an hour could be obtained in 10 seconds, and by simple calculation it 
is easy to ascertain that this would greatly increase the average 
speed, and therefore decrease the time necessary to do the distance. 

The characteristic difference between the acceleration curve of a 
train hauled by a steam locomotive and one driven electrically is that, 
whereas the acceleration where steam is used as motive power 
increases at first, slowly following a curve which is nearly tangent to 
the horizontal or time axis, the acceleration curve in the case of elec- 
tric propulsion is represented by a straight line rising very rapidly, 
and forming a very small angle with a vertical axis. 

It may be interesting to mention a few details regarding the two 
large power stations which are now being equipped in New York, 
and which will operate the two large tramway systems of that city, 
namely, the Metropolitan and the Third Avenue. The Metropolitan 
station is now under construction, and will contain 11 direct-con- 
nected sets, each of 3,500 kilowatts, room for extension being allowed, 
and a capacity having been foreseen of nearly double that amount. 
The following gives the particulars of the General Electric Com- 
pany’s dynamos which will be used. 

The machine will have a frequency of 25 cycles per second, at 
6,600 volte. It will have 40 poles, and will run a speed of 75 revo- 
lutions per minute. It will be of the statio: armature type, the 
core being built up of laminations ‘014 inch thick. Each lamination 
has two dove-tail projections which fit in corresponding slots in a 
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heavy cast-iron spider. Spaces are left between the laminations at 
intervals through which currents of air are driven by the rotating 
field and circulating by intimate contact with core and windings. 
The armature winding consista of form-wound coils placed in slots in 
the core and retained by wooden wedges, the edges of which fit into 
recesses in the teeth. The field frame consists of a cast-steel ring 
supported upon a cast-iron spider; to this are bolted laminated core 
of sheet iron, the pole pieces of which project over and support the 
copper field windings. The field winding consists of copper strip 
wound on edge with paper insulation between turns. The insulation 
is such as to stand a test of 4,000 volts alternating between the 
winding and the core. The exciting E.M.F. is 125 volts. Tne col- 
lecting rings are of copper, and carbon brushes are used, The arma- 
ture winding is tested to 12,000 volts alternating. The temperature 
rise of the machine, after 10 hours’ ran at full load, is well under 
40°C. The efficiencies are as follows :— 


Per cent, 


4 load ... oe we 925 
Z load ... see ja: 
Inherent regulation ... 9 


Per cent. 


1} load ... = onc) ee 
Full load... as oo. ©6955 
Pload a. AS oo OOD 


The steam engines which drive these dynamos are cross compound 
Allis vertical engines, 46 inches high and 86 inches low pressure 
cylinders, and 60 inches stroke. They will develop 4,500 indicated 
horse-power at the rated economical load, and will be able to work 
continuously at 6,000 horse-power if required, and for a short space 
of time they are to be able to work at 7,000 horse-power. The crank 
shaft is of solid steel, bored and forged, with a hole 16 inches 
diameter the entire length, and it is 37 inches in diameter where the 
wheel and armature are located. The diameter of the shaft in the 
bearings is 34 inches, and the length of the bearings 60 inches. The 
fly-wheel will have cast-steel centres, and the rim will be built up of 
steel plates riveted together. The rim will weigh 225,000 lbs. and 
the engine itself, complete, about 600 tone, and it is believed that as 
good results as 124 lbs. of steam per indicated horse-power will be 
easily obtained. There will be several sub-stations, in which will be 
located step-down transformers of 300 kilowatts each; which will 
lower the voltage from 6,600 volts to 350 volts. At this pressure the 
current will enter rotary converters of 900 kilowatts each, and will 
be delivered in the shape of a continuous current of 500 volts to the 
tramway system. 

This company operates some 250 miles of tracks, and carries, 
approximately, 250 million passengers every year. 

The Third Avenue Road is now engaged in equipping all existing 
horse and cable lines with electric traction, and for this purpose has 
jast given out a contract for a power station which will eventually 
contain 16 3,0C0-kilowatt generators. The generators will be very 
similar to those described above, and are being built by the Westing- 
house Company, who are the sole contractors for the whole work. The 
engines will be marine type, vertical, and are being built by the 
Westinghouse Machine Company. Sub-stations with rotary trans- 
ferers will be used, as in the case of the Metropolitan system. 

To give an idea of what may be done as regards power transmis- 
sion the following few figures may be useful. The first attempta at 
this class of work were made during the Frankfort Exhibition of 
1891, 300 horse-power being satisfactorily transmitted a distance of 
106 miles with a pressure of 30,000 volts. Since that time electrical 
power transmission has largely increased, and the results obtained 
have been very satisfactory, 4,000 horse-power at the present moment 
are regularly transmitted a distance of 85 miles to the city of Sacra- 
mento, California, at a pressure of 30,000 volts, where they are trans- 
formed into low pressure three-phase and continuous current for 
lighting, power, and traction purposes. At Telluride, Utah, 1,000 
horse-power are transmitted 55 miles at a pressure of 40,000 volts; 
4,500 horse-power are transmitted a distance of 40 miles to Salt Lake 
City at a pressure of 15,000 volts; 1,400 horse-power are being trans- 
mitted 35 miles to Fresno, California, at a pressure of 11,000 volts; 
2,000 horse-power are being transmitted 30 miles to West Kootenay, 
British Columbia, at a pressure of 20,000 volts; 10,000 horse-power 
are being transmitted from Niagara to Buffalo, a distance of 22 
miles, at a pressure of 10,000 volts. All the plants are working and 
giving satisfaction, and have nothing experimental about them, and 
there are hundreds more such. 

In the designing and carrying out of a large system, there are three 
points which are frequently overlooked, and which may cause a 
disastrous failure. These are good and adequate bonding; thoroughly 
good insulation, both mechanically and electrically ; and trucks suited 
for the work for which they are intended. 

As regards the bonding, the bonds used should be flexible, but, at 
the same time, should contain no solder or brazed joint, and they 
should be expanded against the side of holes drilled in the web or 
foot of the rail, and held in place by pins. Bonds of this descrip- 
tion, when properly applied, can be absolutely relied upon, the con- 
tact resistance of the bond with the rail not being greater than the 
resistance of the solid bond. 

With regard to the third rail insulators, very good results are 
obtained by using insulating bolts screwed into base plates which 
are fixed to the sleepers, cast-iron chairs being fixed to the head of 
the bolts to hold the rails. 


DISCUSSION. 


The Cuateman (Prof. OC. A. Carus-Wilson) said they were all much 
indebted to Mr. Dawson, who was well known as one of the leaders 
in the introduction of electric railways into this country, for giving 
them so much interesting information on a subject which was now of 
universal interest, and he hoped for a good discussion. The author's 
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remarke on the subject of the drop in the feeders, and the different 
methods of overcoming this difficulty, were of great interest, and he 
might say that this question was of more importance to us than to 
American engineers, since in this country, fortunately or otherwise, 
we had a Board of Trade, and had not sucha free hand as they had 
in America. One of the methods suggested was the use of the nega- 
tive booster, which was practically a series generator with the fields 
in series with the feeder, so that the generator added just as many 
volts a8 was necessary to compensate for the drop in the feeder. 
Mr. Dawson had dismissed rather peremptorily the three-wire system, 
sbout which there was a good deal of difference of opinion. He 
understood that this system was going to be tried on the extension 
of the City and South London Railway, and he trusted that 
it would not prove a failure in this case. He hoped there were 
some present who would take up the cudgels on behalf of 
polyphass motors, as he did not himself feel disposed to 
acknowledge that they were out of the question for railways 
running over short distances, where rapid acceleration was required. 
In considering the question of the amount of energy required for 
operating trains under the circumstances dealt with in the paper, the 
question of the ¢fficiency curves of the motors was really not of much 
importance, because the speed of the motor was continually changing, 
and the value of its efficiency at a certain speed did not go for very 
much. The real question was, what was the least amount of energy 
in watt-hours per ton-mile required to cover the given distance? On 
the Central London Railway inclines were being used outside the 
stations, so that the engines might have the benefit of the incline 
during the process of starting. Calculation showed that the value of 
these grades was greatest when they acted during the first few seconds, 
but this was practically impossible, and he was inclined to think that 
rather too much was made of the advantage of these inclines. He 
understood that a difficulty had occurred in connection with the 
grades on the Waterloo and City line, which was virtually a switch- 
back railway. It seemed that the equipment was not sufficiently 
powerful to haul the train up the steepest grades backwards, being 
designed simply with a view to the trains running in one direc- 
tion only. In any railway where grades were used, the 
equipment should be able to haul the trains in either direc- 
tion in case of emergency, such as might occur when a single line 
had to do duty for two. Mr. Dawson thought that steam locomotives 
were unable to compete with electric motors in rapid acceleration ; 
he hoped there were some steam engineers present who would take 
up that question. Steam engineers did not seem to realise the im- 
portance of designing locomotives for short runs with rapid accelera- 
tion. It might be quite correct that such a curve as had been shown 
was @ fair average sample of what a steam locomotive could do at 
present ; but he thought that if steam engineers set to work toimprove 
the design, they might get a curve more nearly approximating to that 
of the electric locomotive. The process going on during the time 
that a steam locomotive was getting up speed was one about which 
very little was known, and very few experiments had been made with 
& view of ascertaining what it was which prevented the rapid accele- 
ration which was obtained in an electro-motor. The figures giyen 
with regard to the South Side Elevated Railway, Chicago, were of 
importance. He assumed that under the head of transportation were 
included the cost of the motor men and conductors, and it was inte- 
resting to hear that on that railway, when steam was employed, the 
cost was 2°8 cents per car mile, and that when electricity was substi- 
tated it fell to 1:9 cents. In that connection Mr. Sprague’s method of 
multiple unit control had been referred to, and he should be glad to hear 
more particulars about it, as it appeared to effect agreat reduction in 
the cost of operating a train. He understood that the method consisted 
in having a single motor man located at one part of the train who, by 
a system of switches, operated a number of motors, which might be 
placed on every axle; so that one man could do the work of many. 
There was also the advantage of having a motor on each axle, which 
greatly increased the adhesion effect. He was not behind anyone in 
his appreciation of what the Americans had done in connection with 
electric railways, but he was sorry to see so many large contracts go 
across the water—especially that for the Central London Railway. 
The advantage to be looked for from papers such as this, was that 
Englishmen might be so well posted in what Americans were doing 
that they would be able to beat them on their own ground. 

Mr. Lion Gastsr said trains had been working for some time in 
Switzerland on the three-phase system. The circuit was conveyed to 
the three-phase motor direct without rotatory converters. The 
London Central Railway has made use of the polyphase current, but 
uses rotary converters, which, according to Mr. Parshall’s design, 
ought to work with very high efficiency; but there were special 
facilities there, the electricity being generated by water-power and 
conveyed a good distance. The question of bonding was very 
important, as it prevented a great drop of voltage, but it was a question 
which was the best method, and in many respects he thought that of 
electric welding stood first. Eingland was very much behind with 
regard to electric traction, but he thought the chief reason was that 
they had so much money invested in steam, which had been thoroughly 
tested and proved successfal, and they did not like the change until 
they were perfectly sure that they would get a good return for their 
money. Positive figures, such as had been given in the paper, showing 
the saving effected by the introduction of electricity, would have a 
very important effect on the public mind. 

Mr. E. Kinpurn Scort thought they ought to have a clear under- 
standing of what was meant by a short distance ; was if such a distance 
as that between the stations on the Metropolitan or District Railways? 
The railways which had been referred toin Switzerland were working 
very well indeed, and he considered the traffic was going to be dealt 
with entirely by the three-phase current. The railways, of which 
photographs had been shown, were not in many cases lines in which 
the stations were at all close together; those in Oalifornia, for 
instance, were a fair distance apart. There they started witha three- 





phase current, and they might as well go thrcuzh with it, and put 
three-phase motors on the cars, and do away with rotary converters. 
He suggested that we should not be in too great a hurry to copy the 
American overhead system of distributing, or we might find that by 
the time we had introduced it they had discarded it in favour of the 
conduit system, which was already being introduced in the Washing- 
ton and Third Avenue lines. It would also be a pity not to give the 
three-phase system a trial. H2 believed it would accelerate quite as 
qaickly as a continuous current; and that, for such distances as were 
required in London, it would be quite as economical asa combination 
or the three-phase and continuous. 

Sir H. Tauzman Woop said one important conclasion which might 
be drawn from this paper by the general public was that the time had 
come for insisting on electric traction on the metropolitan railways. 
He was in Chicago when the South Side Elevated Railway was con- 
structed—not six years ago. It was to run from Chicago to Jackson 
Park, and it was not ready until the World’s Fair had been open 
for some time. It was then worked by steam; it was a new line, 
furnished with new plant. Yet the owners had found it to their 
advantage to give up all the steam plant they had and work it by 
electricity. It was an overhead line, and he did not suppose that it 
mattered two pins to the passengers whether they were drawn by 
steam or electricity; but that was not the case in London. Here we 
were taken through tunnels in an atmosphere which nearly asphyxiated 
one, and the public had a right to demand that if other means of 
traction could be substituted for steam, the alteration should be made. 
It might be said that the Chicago line was a small one, and therefore 
the abandonment of the plant did not not so much matter, but then 
they might refer to the New York Elevated Railway, which had 
been running a great many years, and that also had found it worth 
while to abandon the old plant and substitute new. Such examples 
ought to make Englishmen ashamed of themselves. He wished Mr. 
Daweon had included in his illustrations one or two of the common 
American electric tramways which ran from the half-finished towns 
of-the west or south into the backwoods. Before any roads were 
made a line was laid down running into the country, and rapidly 
drew around it a number of outlying suburban houses. A year or 
two ago, when he was in Tamps, which at that time was bei 
developed as a watering place, he found that there was not a 
into the surrounding country on which a human being could walk, or 
a horse or vehicle travel; but there were several excellently equipped 
electric tramlines on which you could go a mile or two into the 
country, and walk back through the woods. 

Mr, TR@MLETT CaRTER said he should not like it to be supposed 
that in America the trolley system was being given up for the conduit 
system to any appreciable extent, or that the former system was not 
perfectly successful. The conduit was only adopted for special 
reasons, as in Washington, where it was obligatory; but directly the 
lines got outside the district of Columbia the trolley system was used, 
notwithstanding the delay which was incurred in transferring the 
cars from one system to the other. Some of the local authorities 
insisted on the conduit system, but there was no failure of the trolley 
system. 

Mr. James SwINBURNE said the growth of electric traction was so 
rapid that it would be a kindness to engineers if Mr. Dawson would 
give a lecture every few months showing how far it had gone. In 
England they were apt to take a sort of parochial view, and neglect 
what was being done in other countries, so much so that those who 
did know what was going on abroad were sometimes rather ashamed 
of their own country. We were kept back in England by a kind of 
conservatism, which objected to anything new, and also by too much 
officialism. But, after all, that kind of pigheadedness which kept us 
back at the beginning had one good result, that when we did make a 
start we generally did our work very well, better 6ften than it was 
done in other countries; and an industry which had got past the 
youthful age was often carried on better in England even than in 
America. He did not wish to say anything against the Americans, 
for whom all who knew them had an immense respect, but they had 
rather a way of putting down a station and making it go somehow, 
and then pulling it all up and putting down a better one. We could 
not do that in England; if we made a mistake once, it practically 
gagged the industry at the start, and in some respects it was better 
to go slowly. One of the most important questions with regard to 
large power distribution for electric railways was the use of the poly- 
phase system. The polyphase motor on a car had two drawbacks— 
first, that it wanted three contacts instead of two, and the second was 
said to be that you could not get enough torque at starting. He 
coald not see why this should be, and had never got a satisfactory 
answer to the question. With a direct current, if you wanted to get 
a large torque, you gave it as large an armature current as you could, 
and as large field excitation as possible; you increased both elements, 
Bat a polyphase motor would do that equally well. He did not care 
which was the armature and which was the field; you had the two 
elements in the polyphase. One was connected to the line and got 
the alternating current, and you could increase the field, or the induc- 
tion, by reducing the number of turns, and in that way you got one 
element. The other element had an induced current in if, and 
that depended simply on what resistance you put in the circuit 
to start with. There was no inherent reason why you should 
not multiply the two effects in the polyphase as much as in the 
direct current motor. He could never find out what the 
real difficulty was from that point of view. Another subject 
of some importance was that of electrolysis. When electric 
traction was first proposed in England everybody was against 
it, and the first objection made was to overhead wires, which obscured 
the blue light of heaven and obstructed the traffic, and so on. That 
was now got over, because when people found that this mode of trac- 
tion was adopted in all the most beautiful towns of the Continent, 
there was no z3thetic reason why it should not b3 employed on the 
Underground Railway or along the Old Kent Road. Then a new 
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danger was discovered in electrolysis,and that was more serious, 
because even engineers did not know much about it. The bold assump- 
tion that it could not take place unless you bad more than 14 volts was 
nonsense, the least difference of pressure was enough to start electro- 
lysis when you had metals which were greedy of oxygen, such as iron. 
The negative booster seemed to be a solution, but on a large scale it 
might be difficult to work. This was a matter in which they had 
gone ahead immensely in America, and when Mr. Dawson gave his 
next periodical lecture he hoped he would tell them how the gas and 
water pipes were getting on, if there were any left at all. Surface- 
contact systems did not get over this difficulty at ‘all; they only got 
over the imagi difficulty of the trolley. There were three small 
points mentioned which seemed to be looked upon as American— 
one, the feeder booster, which was proposed first by Major Cardew ; 
another, the compounding up of dynamos, which was proposed 
by Dr. Hopkinson in his three-wire patent of 1882, and was used in 
this country by all dynamo makers since 1883 or 1884. He was not 
sure that Edison did not invent the same thing in 1882, many of the 
patents of Edison about that time were almost the same as some of 
Hopkinson, Marcel Deprez, and other Euro inventors. Putting 
a motor on each wheel was also an old English idea, but it never came 
into use because we did not have any motors. With regard to steam 
locomotives, the difficulty of acceleration might be put — 
In an electric motor you could always, by increasing the two elements, 
get a great torque, but you could not get a large initial torque in a 
locomotive without. having the whole engine large, because you could 
not overwork theengine. You couldonly fill the cylinder withsteam, 
and if you had a large cylinder which was full of steam to start with, 
the result was, when you were running rapidly, you were expanding 
too much. The question of starting torque was quite understood by 
locomotive engineers. The D@trict engines, for instance, were 
specially designed for their work ; they were not designed for fast 
running, and would not draw an expresstrain. Mr. Dawson said that 
in the United States they were giving up high speed engines, and 
using Corliss, which were always comparatively slow, even the 
American ones, which were the fastest. But he should like to know 
what the high-speed engines were which were replaced—were they 
up to the standard of the English high-speed engines? He 
could not see any advantage in using a Corliss engine for an electric 
railway. It had been said that the American high-speed engines were 
really tests of how much steam would go through a 3-inch pipe, and 
others, again, said that definition was incorrect, that they were really 
a smail obstruction to a 3-inch pipe. 

Mr. W. M. Morppy said the discussion seemed to turn more on the 
future than the present, perhaps because that was more interesting. 
With regard to polyphase working, they might take comfort from the 
fact that, if there was any future for it, they were starting in one 
important case in London with polyphase generators, co that if found 
possible, later on, to carry the alternate current direct to the motors 
on the cars, it could be done with a comparatively slight alteration. 
The generating plant and mains would not require to be altered. 
This question of alternate current traction was being worked out in 
Switzerland, where so many good things in alternating work had been 
done, and they were all watching with great interest the experiments 
being made*by Mr. Brown on the Jungfrau Railway and elsewhere. 
As far as h€ could gather, the future of polyphase traction work 
was going to be very great. At any rate, there did not seem to 
be anything like the difficulty about starting that was supposed ; 
and even if there were some difficulties, it must be remembered 
that there was an inherent economy in alternating current machinery 
in one important respect, which might compensate for some draw- 
backs. For starting, whichever system was used, they wanted a large 
current but a small E.M.F. In direct current working, the starting 
was done under conditions of great wastefu!ness, because large resist- 
ances had to be inserted in the motor circuit. With an alternating 
current they could put in a back E.M.F., which was not wasteful. 
They must not forget that they owed to America practically the pre- 
sent electric tramway system. He had seen many of the tramway 
systems in America, and in Europe as far as Buda-Pesth, and he must 
say that he was astounded at the way in which the Americans had 
developed the system, often in the face of great difficulties, and when 
there was not really sufficient knowledge to enable them to deal 
adequately with the problems. They did the best they could at the 
moment, and were not afraid to discard plant when they had 
developed anything better. America had been described as the labo- 
ratory of the world, and it was certainly the electrical laboratory. 
While we are glad to benefit by all this experience, we must not be 
misled into supposing that finality had been reached, or that the pre- 
sent American practice is necessarily best for English conditions. 
England, as Mr. Swinburne had said, was slow to begin, and that was 
why she was the banker of the world. They must all thank Mr. 
Dawson for having given them so much information on what is now 
being done. 

Mr. Dawson, in reply, said the first time the negative booster 
was tried in England was at Bristol. They found there that when 
they had a fall of potential of 7 volts, by introducing the booster 
they could reduce that fall by four, and bring it down to three, well 
within the Board of Trade limits. It was quite true there might be 
a. difficulty in using boosters on a large system, and that was why he 
said that in stations of above 4,000 kilowatts the polyphase system 
became financially the. only possible thing; otherwise they would 
practically have to make the street into a Rs a mine. The ques- 
tion of the three-wire system was one they been fighting over for 
a long time, and he did nor suppose they would agree now. It would 
be interesting to see what were the results on the South London 
extension; at present it had not proved so satisfactory on lighter 
train lines as was expected, and for that reason, as well as on 
theoretical grounds, he did not think it would be satisfactory. If he 
proved to be wrong, he should be glad to acknowledge it. With 
regard to what was to be considered a short distance, he meant 


- quite apart from that of the negative car 


such distances as between the stations on the District Railway. 
The experiments hitherto made with three-phase motors, for 
which they were much indebted to the Swiss, and especially to 
Mr. Brown, had been on lines running longer distances, and there 
the power practically cost nothing. With regard to the multiple- 
control system, there was very little information yet given as regards 
the financial results, but it seemed to be working very satisfactorily, 
and had been taken up by several large American companies. It 
would be very useful in cases like the Metropolitan District, where 
there were branches or junctions, because the train could be divided, 
and one part go in one direction and the otherin another. He should 
like to see the polypbase motor system tried in England, but the 
question was, who would run the risk? They knew that the con- 
tinuous current was economical for a certain class of work, and it 
could be guaranteed, but they were not so sure whether a polyphase 
motor would doit. The question of electric welding had been raised, 
but it had been abandoned in favour of cast welding, chiefly on 
account of the great expense attending it. It required a power of 
about 200 kilowatts to make a weld. With reference to the conduit 
system, he might say that he did not intend to raise the question of 
tramway at all. He was dealing rather with suburban and metro- 
— railways. The conduit system had been carefully examined 
y hard-headed men of business and skilful engineers, and they came 
to the conclusion that practically there were a very few 
streets, in a very few towns, where conduits would be 
justified, the chief reason being the enormous cost, which would 
be much greater in England, probably, than America. Here 
engineers were not allowed to put a town in a state of siege; in 
Brussels, when the conduits were being constructed, four or five 
miles of the finest streets were absolutely closed to carriage traffic, 
and almost to that of foot passengers. He welcomed Sir Henry 
Wood’s remarks with reference to the District Railway, which he 
had to use daily, and knew what the atmosphere was like. If elec- 
tricity were used, it would bs much more comfortable, and it would 
not only cost less to work the line, but many more people would 
travel on it. The object of the paper was to bring before the public 
what was being done in other countries. He had been sometimes 
accused of trying to introduce American goods and machinery in 
lace of English, but his desire was just the opposite. If we did not 
ow what other people were doing, and why other people’s 
machinery was better or was supposed to be better than our own, we 
should never be able to compete with them. The result of our con- 
servatism had simply been that we had waited until Americans had 
come over here and found that we were practically not in a position 
to do the work which was wanted at a reasonable price, and they 
stepped in and got the business. Had we realised seven years ago 
what a success electric traction was going to become, we should have 
heard very little of American competition. The question of electro- 
lysis was a difficult one, but so far there had not been much complaint 
in England. One reason why our lines were safer than the American 
was that ours were laid on concrete, which had a very ee en 
resistance; moreover, our tracks were very well bonded, and he did not 
think there would be much trouble. There was only one safeguard 
—good bonding and heavy returns. That was why; when you got to 
long-distance transmissions, you must use polyphase machinery. 
Otherwise, the amount of copper would be too great. 
The CHatnman then proposed a hearty vote of thanks to Mr. 
Dawson, which was carried unanimously. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Tue Hissina of THE Execrric Arc. By Mrs. Ayrton. (Read on 


March 23rd, 1899.) 
(Continued from page 568.) 


During the course of his 1899 experiments, Luggin* observed that 
the arc hissed when the crater filled the whole of the end of the posi- 
tive carbon. He was thus the first to call attention to the fact that 
there was a direct: connection between hissing and the relation 
between the area of the crater and the cross-section of the tip of the 
positive carbon. My own observations in 1893 led to a conclusion 
somewhat similar to Luggin’s, but yet differing in an important par- 
ticular. It seemed to me that with hissing arcs the crater always 
more than covered the end of the positive carbon—that it overflowed, 
as it were, along the side. How far this is true will be seen from an 
examination of figs. 4, 5,6 and 7, which show the shaping of the 
carbons under various conditions with silent and hissing arcs, These 
figures have all been made from tracings of the images of actual 
normal arcs, burning between carbons of various sizes. For fig. 4 the 
diameters of the carbons were the same, but the currents and lengths 
of arc were different. Fig. 5 is the image of a short hissing arc. 
For fig. 6 the positive carbons were all of the same size, and the arcs 
of the same length, but the current had four different values, while 
for fig. 7 the current and the length of the arc were the same for 
both (a) and (6), but the diameter of one of the positive carbons was 
twice that of the other. The figures were carefully chosen with 
special reference to the shaping of the positive carbons. For with 
normal arcs the shape of the end of a pestis carbon, even taken 

and of the vaporous arc 
itself, is capable of revealing almost the whole of the conditions under 
which the arc was burning when it was formed. It is possible, for 
instance, with a normal arc, totell, from a mere drawing of the out- 
line of the positive carbon and of its crater, whether the arc with 
which it was formed had been opened or enclosed, short or long, 


* Wien Sttzwngsberichte, 1889, Vol. xcviii. p. 1,192. 
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silent or hissing, burning with a large or with a small current for the 
size of the carbon. 

Take, for example, fig. 4, and note the difference in the shape of the 
positive carbon with a current of 3 5 amperes as in (a), and with one 
of 34 amperes, asin (5). In the first case the tip of the positive 
carbon is rounded, so that the crater lies in its smallest cross-section ; 
in the second, the tip would be ees cylindrical for some dis- 
tance, but that the crater has burnt away a part of the cylinder, 
making the tip look as if it had been sheared off obliquely. Com- 
paring now the tips of the positive carbons when thearc is silent and 


SILENT. HISSING 


+ 





Fic 7. 


CaBBons —(a) Positive, 18 mm. cored; negative, 15 mm. solid. 
(b) Positive, 9 mm. cored ; negative, 8 mm. solid. 


Length of arc, 5 mm.; current, 25 amperes. 


when itis hissing in all the four figures, 4, 5, 6,7, we find the same 
difference. With all the silent arcs the tips are more or less rounded, 
and the crater lies in its smallest cross-section and consequently is less 
in area than any but the smallest cross-section. With all the hissing 
arcs, on the other hand, the tip of the positive carbon is practically 
cylindrical for a short distance at least, or would be but that it is 
sheared away by the crater; consequently the area of the crater is 
greater than the smallest cross-section of the tip, or indeed than ths 
cross-section of the tip for some little distance along its length. 

We have now arrived at the real, the crucial, distinction between 
a silent and a hissing arc. When the crater occupies the end of the 
positive carbon only, the arc is silent; when it not only covers the 
end, but also extends up the side, the arc hisses. Hence, the arc must 
be at the hissing point when the smallest increase in the area of the 
crater will make it begin to cover the side of the positive carbon, and 
this can only be when the tip of that carbon has very nearly the same“ 
cross-section for some little distance from its end—in other words, 
when its sides are nearly vertical. 

I shall now proceed to show that the extension of the crater up the 
sideof the positive carbon is not the effect but the cause of hissing ; 
that, in fact, hissing is produced by the crater becoming too large to 
occupy the end only of the positive carbon, and by its, therefore, 
extending up its side. 

This seems an absurdly simple and inadequate cause to produce 
such complicated phenomena as those belonging to the hissing arc, 
but it is the true one, nevertheless. Before I proceed to prove this, 
I will show how the laws for the largest silent currents with normal 
arcs, which have been already obtained from the electrical measure- 
ments on pages 3 and 5, may be deduced on the above hypothesis from 
figs. 6 and 7. : 

In fig. 6 we have a series of four normal arcs of the same length, 
burning between solid carbons of the same diameter, but in (a) the 
current is 6 amperes, in (5) 12, in (c) 20, and in (¢d) 30 amperes. The 
bluntness of the tip of the positive carbon may be measured by the 
obtuseness of the angle,a Bo. In (qa) the tip is very blunt, and the 
area of the crater is certainly less than any but the smallest cross 
section of that tip; therefore the arc is certainly silent. In (4) the 
tip is less blunt, but the arc is still evidently silent; in (c) the angle, 
4B C, is much more nearly a right angle, and it is plain that a very 
small increase in the area of the crater would cause it to burn up the 
side of the tip, therefore the arc is near the hissing point. In (d) the 
angle, a B 0, is practically a right angle, the tip of the positive 
carbon is cylindrical, and the crater has evidently burnt partly up 
its side. Thus, keeping the length of the arc constant and gradually 
increasing the current must gradually bring us to a hissing point. 

Next, I have shown elsewhere * that with a constant current the 
end of the positive carbon becomes rounder and blunter, and occupies 
& larger portion of the entire cross-section of the carbon rod the 
more the carbons are separated. Hence, the longer the arc, the 
greater must be the area of the crater, and consequently the greater 
must be the current, before the crater extends up the side of the 

ositive carbon. Consequently, the longer the arc, the greater is the 
argest silent current. 

Thirdly, it follows that when the current and the length of the arc 
have been increased to such an extent that the tip of the positive 
carbon occupies the whole cross-section of the carbon rod itself, no 
further increase in the size of the crater is possible without a = of 
it extending up the side of the positive carbon. Hence the est 
silent current for a positive carbon of a particular diameter cannot 





* The Electrician, 1895, Vol. xxxiv., p. 614. 





exceed a particular value, however long the arc may be made. And, 
lastly, similar reasoning used in conjunction with fig. 7 tells us that 
the thicker the positive carbon the greater must bs the largest silent 
current for a particular length of arc, which was one of the results 
deduced from the curves in figs. 2 and 3. 

Consequently, the fact that hissing occurs when the crater covers 
more than the end surface of the positive carbon and extends up its 
side, combined with our knowledge of the way in which the positive 
carbon shapes itself in practice, is sufficient to enable us to deduce 
all the laws given elsewhere, which govern the largest current that 
will flow silently with the normal arc under given conditions. 

It is also now obvious why, when the arc is not normal, it may be 
made to hiss with small currents, or be silent with quite large ones. 
For suppose, for instance, the end of the positive carbon were filed to 
a long fine point, then a very small current would make a crater large 
enough to extend up the side of the point, and produce a hissing arc. 
Whereas, on the contrary, if the end were filed flat, so as to have as 
large a cross section as possible, quite a considerable current could 
flow silently even with a short arc, for in that case it would require 
the current to be great for the crater to be large enough to fill up the 
whole of the end of the positive carbon. 

We come now to the question, why should the arc hiss when the 
crater burns up the side of the positive carbon—what happens 
then that has not happened previously? In pondering over this 
question, the possibility occurred to me that, as long as the crater 
occupied only the end surface of the positive carbon, it might be pro- 
tected from direct contact with the air by the carbon vapour surround- 
ing it, but that, when the crater overlapped the side, the air could 
penetrate to it immediately, thus causing a part at least of its surface 
to burn instead of volatilising. Many circumstances at once seemed 
to combine to show that this was the true explanation. The dancing 
circles I had observed, and Mr. Trotter’s stroboscopic images, how 
were they caused but by draughts getting into the arc? Then the 
humming noise, which I long ago described as sounding like the wind 
blowing through a crack, was not this probably caused by the air 
rushing through a slight breach in the crater already getting near to 
the critical size? This air, pouring in faster and faster as the breach 
widened, would cause the arc to rotate faster and faster, sometimes in 
one direction, sometimes in another, according as the draught was 
blown from one side or the other. Then finally the air would actually 
reach the crater, burn in contact with it, and the P.D. would fall and 
the arc would hiss. 

In the open arc, whether silent or hissing, the outer envelope of the 
vaporous portion is always bright green. With the hissing arc the 
light issuing from the crater is also bright green or greenish blue. 
What so likely as that the two green lights should have a common 
origin, viz., the combination of carbon with air? For the outer 
green light is seen just at the junction of the carbons and carbon 
vapour with the air, and the inner one only appears when air can get 
direct to the crater. 

Again, why does the arc always hiss when it is first struck? Is it 
not because a certain amount of air must always cling to both carbons 
when they are cold, so that when the crater is first made its surface 
must combine with this air? 








uc, Upper carbon; rs A, Ring of sheet asbestos; a ¥, Asbestos fibre 
G L, Graphite lid; 3 s s, Joint of sodium silicate and Plaster of Paris; 
¥ p, Fireclay pot; F Cc, Fireclay cement; s s, Sodium silicate and 
Plaster of Paris cement; L c, Lower carbon, 


Fig. 8. 


The cloud that draws in round the crater when hissing begins would 
be a dulness caused by the air cooling the part of the crater with 
which it first came into contact, the bright spots being at the part 
where the crater and air were actually burning together. In fact, 
everything seemed to point to the direct contact of crater and air as 
being the cause, perhaps not of the hissing sound, but of the diminu- 
tion in the P.D. between the two carbons, which is the important 
part of the hissing phenomenon. ; : 

One easy and obvious method of testing this theory immediately 
presented itaelf. If air were the cause of the hissing phenomena, 
exclude the air, and there would be no sudden dimination of the 
P.D. between the carbons, however great a current might be used. 
Accordingly I tried maintaining arcs of different lengths in an en- 
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closed vessel, and increasing the current up to some 40 amperes. Vo 
sudden diminution of the P.D. could be observed with any of the 
currents or lengths of arc employed, although when the same carbons 
were ased to produce open arcs, the sudden diminution of 10 volts in 
the P.D. between the carbons occurred with a current as low as 14 
amperes for a 1 mm. arc. 

Indeed, so far from there baing any sudden diminution in the 
P.D. when the current through an enclosed arc is raised to higher and 
higher values, the P.D. appears to slightly increase for large 
currents. 

It was, of course, impossible, in these experiments, to avail myself 
of an ordinary enclosed arc lamp, since a current cf only some 5 or 8 
amperes is all that is used with such a lamp, whereas to test my 
theory it was necessary to employ currents up to 40 amperes, although 
my carbons were of smaller diameter than those fitted in ordinary 
commercial enclosed arc lamps. Accordingly I constructed little 
electric furnaces, some made ‘out of fire-clay crucibles with lids of 
graphit> sealed on, asin fig. 8, some moulded out of fire-clay with 
mica windows inserted, so that the image of the arc could be pro- 
jected on to a screen, and its length kept constant, some constructed 
of iron lined with asbestos. Some had tubes inserted in them 
through which the air could be admitted when required, &c. 

It was found that when the vessel was entirely enclosed, the pres- 
sure in it was so great, on the arc being first started, that occasion- 
ally the lid was blown off. Consequently the space between the 
positive carbon and the asbestos ring was left open till the arc was 
well started, and then was tightly closed. This sudden increase of 
pressure probably took place when the carbons were first brought into 
contact, for Mr. Seaton,* while conducting some experiments for 
Messra. De la Rue and Miiller in 1879, observed that when the arc 
was completely enclosed the increase of pressure when the carbons 
were first brought into contact was far greater than could be 
accounted for by the rise of temperature of the gas in the vessel, and 
that ths pressure fell, the moment the carbons were separated, almost 
to what it had been before contact was made. This fact was con- 
firmed by some experiments made by Stenger} in 1885. This first 
great rise of pressure may, of course, be partly caused by the gases 
occluded in the carbons being expelled on the current being started, 
but a complete investigation of this phenomenon has not, as far as I 
am aware, yet been made. 


(To be continued.) 








INSPECTION OF ELECTRICAL CAR 
EQUIPMENT. 


To emphasise the necessity of careful and thorough inspection of car 
equipment, Mr. A. B. Herrick in the Street Railway Journal mentions 
that he has found the repairs to the 22 feet cars on two roads he has 
examined to be the same as on an 80-ton locomotive of the Pennsyl- 
vania railroad, doing an equal mileage with a full train of freight 
cars. 

Car equipment is subject to vibration, jars, and severe electrical 
and mechanical stresses, not to name dust, and defects of the elec- 
trical portion of car equipment can only be made apparent in many 
cases by means of instruments. He has found the resistance of the 
rheostat of the controller to be four-fold what it should be. The 
resistance usually increases with age and it may thus happen that 
the car will refuse to start in the first position of the controller. 
Starting on the second position causes excessive stresses and heating, 
and also gives a disagreeable acceleration, especially with motors of 
large torque. This condition is the pay cause of many break- 
downs, and it is often found that the armatures, fields, and con- 
troller are being constantly repaired when the only fault is in the 
resistance. 

The contact resistances in the controller, and the carbon brushes, 
give very unreliable and variable results when measured with low 
potential test current, and it is necessary to pass a considerable 
current when testing so as to bring down the contact resistances to 
normal, and it is most convenient to employ current from the railway 
circuit. But the current varies much and the bridge method is not 
suitable under 0:11 ohm, nor at the other extreme over 500,000 ohms. 
It is useless in measuring accurately low resistances. Nor is 
Thompson’s method suitable except by separating the differential 
coils electrically, so that the resistance between the two resistances 
to ba tested will not interfere with the accurate comparison of the 
resistances to be tested. 

An inspection test is simply a measurement of the equipment on 
each notch of the controller. Every road fixes its maximum and 
minimum standard for each type of equipment, a considerable range 
being at first allowed. Maintenance means the keeping of different 
controller points within the allowed standard, any part which fails to 

being removed before it is crippled, and at once repaired. 

Field resistance will usually lower with age owing to annealing 
effects, but if it lowers more than 1 per cent. it is due to turns being 
short or to carbonising or leaking of the wire insulation. The result 
is to make an armature revolve more quickly in a weaker field, and 
to become overloaded in its effort to run the car and to carry the 
other motor. The result will be a burned ont armature. 

A leaked field is a prevalent source of trouble. Asbestos 
has been tried under the cotton winding, but this may #0 
enlarge the wire as to prevent sufficient of it basing wound on, 


* Philosophical Transactions, 1879, p. 169. 
{ Wiedemann’s Annalen, 1885, Vol. xxv., p.3l. 


Another method is to slush the coils, when being wound, in a solution 
of chalk, magnesia and water. This hardens, and prevents short 
circuits. Other things are used for the same purpose. Ia any case 
the fields must be well dried after treatment so as to expel moisture 
or solvent. Drying ovens should be well ventilated, or much moisture 
must inevitably remain in the coils and high insulation cannot be had 
unless the oven b3 well ventilated. 

The resistance of a motor will rise 038 of 1 per cent. for each 
degree Centigrade increase of temperature, and the temperature test 
is best made by measuring the resistance when hot, The drop in 
volts across one field when running is the best method of testing 
whether the motors are taking equal loads when connected to a series 
parallel controller. When in series they are taking the same current 
and the drop across one field should be halved when thrown into 
multiple, if equal current is going to each motor. A difference of 
8 per cent. is the maximum inequality allowable. With the 
differential method each coil takes the drop-off of one field of each 
motor, and the hand stands at z2ro in case of equality. As the speed 
increases, if the hand moves from zero, the inequality is due to 
air-zap difference. If the diffarence at all speeds is steady it is dus 
to the unequal resistance of the two motors in multiple. _ 

Armatures suffer from grounds, short circuits, open coils, broken 
leads, broken down commutator insulation and especially short 
circuit through the commutator ring. Datection is easy by a bar to 
bar test of the commutator, and may b3 made by means of a brush 
holder yoke clamped on the spindle with insulated brushes on the 
bars. By revolving these brushes round the commutator 
there snould be constant reading all round it correct, but 
if wrongly connected there will be a change in values when 
the brush rests on a wrongly connected section. Two bars 
short-circuited will give lower readings than normal ‘when they 
lie between the testing brushes. An armature ground will ba shown 
when one of the measuring terminals is connected to the shaft, the 
grovnded coil giving the lowest reading on the commutator. For 
insulation test the connections are as for a ground. The test plugs 
are removed and the dial turned to insulation test and plugs inserted 
in the exposed receptacles when the insulation is at once read in 
megohms. 

Controller faults are bad finger contacte, short circuits of fingers, 
grounds, burnt-out segments, and misconnections, carbonised finger 
partitions which may cause destructive arcing. The burning of a 
second resistance, causing an open connection on the first step will be 
indicated by the first contact being bright. 

A bad flash at either loop contact, where the loop is cut around the 
field, shows an open or poor field connection. A successfal inspector 
needs to be keenly alive to all such external evidences of internal 
troubles. Historically, the first step in control was the simple rheo- 
stat in series with one or two motors as required. 

Next came the placing of motors in series with each other, and 
with the resistance, and next the placing in multiple with resistance 
cut-out. At this point comes the so-called K controller which places 
part of the resistance in series with the two motors in multiple. The 
G type places one motor directly across the line potential with full 
resistance in series with the other, which is cut out step by step 
until both motora are [directly across the line. No. 14 type hasa 
separate resistance step in series with each motor, and these are cut 
out alternately in both the series and multiple controller positions. 
With a two-motor equipment in a 20-foot car, the car wire circuit is 
217 feet long, and a No. 6 wire has given a 12-volt drop in this 
circuit alone. A few shillings extra spent on wire would save more 
than hundreds spent on the line. ; 

Generally the weak points shown by over a thousand expsrimental 
tests are (a) Two-way connectors are nsible for much trouble. 
Every break in the continuity of the conductor system is provocative 
of discontinuity of operation. (6) A motor is not any better than its 
field. (c) Careless brash inspection causes more burned-out arma- 
tures than poor motormen. (d@) Maintenance is more economical 
than waiting for breakdowns. The trend of recent improvements is 
towards the abandonment of insulators which oxidise or carbonise 
and become, in time, conductors. 

Finally, high potential alternating insulation tests, usually con- 
sidered a satisfactory means of testing, usually develop the faults 
they detect and curtail the natural life of armatures and fields. 








THE DIVIDEND EARNING PROSPECTS OF 
STREET RAILWAY COMPANIES. 


We have no desire to damp the ardour of those who are interested 
in the promotion of electric traction schemes in this country. It is 
undoubtedly true that compared with Switzsrland, Germany or the 
United States, our country has made slow progress in the adoption 
of the new motive power for traction purposes. We cannot now 
stop to consider the reasons for our position in the rear. The onc 
fact upon which all are agreed, is that we are behind, and everyone 
of our own countrymen is desirous that we should improve our 
position as quickly as possible with the aid of British engineers and 
British manufacturing firms. But, we hope that those companies who 
are acting as pioneers in this movement and are obtaining concessions 
from municipal and other bodies will not over-estimate the value of 
these concessions on transferring them to the subsidiary companics. 
Over-capitalisation has been the bane of far too many industrial 
developments in the past, and we hope that the electric traction 
boom may escape its blighting influence. In order to show that there 
is need for care and discretion in estimating the value of tramway 
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and street railway concessions, we give below some figures from the 
1898 report of the Massachussetts Street Railroad Commissioners. 

This State possessed in 1898 1,644 miles of street railroads, and, 
during the year, 330,900,000 passengers were carried—an increase of 
22,200,000 upon the numbers for 1897. The total investment in the 
companies owning theie street railroads was £14,324,000 as compared 
with £3,591,000 in 1888. 

The capital invested in these companies had therefore quadrapled 
since the introduction of electricity as a motive power. The average 
cost per mils of main street track had been £9,005, distributed as 
follows :— Construction expenditure, £4,695; equipment, £1,865; 
lands, buildings, power stations, £2,444 

Ol! the 103 companies operating street railroads in Massachussetts, 
only 49 paid dividends in 1898. 32 of these paid 6 per cent. or over, 
the highest dividend of 8 per cent. being paid by 11 companies. The 
remaining 17 only returned 5 per cent. or under, to their shareholders. 
Tne average rate of dividend paid by these 49 companies was there- 
fore 617 per cent ; the capital represented by them was £7,010,000. 
Taois rate of dividend is not striking, and is much below that 
which some promoters’ statements in the country would lead one 
to expect. The point upon which we would lay especial emphasis, 
however, is, that 54 companies paid no dividends at all. The capital 
cf these companies is stated to have been £1,100,800, but there is 
some discrepancy here between the total investment and the respective 
shares of the paying and non-paying companies. £14,324,000 — 
£7,010,090 leaves £7,314,000, or over half the capital invested, as 
non-dividend earning. Possibly the discrepancy is due to some 
considerable portion of the total cap‘tal being in the form of bonds. 

We may return to this subject at a future date, but we hope these 
figures will receive the attention of all interested either as promoters 
or shareholders in electric traction schemes in this country. 








TRAIN RESISTANCE. 


Wairtina to the Street Railway Journal, Mr. J.B. Blood doubts 
somewhat the accuracy of Lundie’s formula for resistance, owing to 
the method used in finding it. His chief object, which seemsa fairly 
reasonable one, is that a train when coasting is not under the same 
conditions as when being hauled. Vehicles are running free; there 
is, of course, little or lees pull on the draw bar outside the proper 
centre line, and vehicles are not pulled to one or other rail. They 
run freely and presumably take a line of different resistance— 
probably of least resistance. He considera that the best system of 
making tests is to use electric motors. : 

Comparing different formule he considers that of Searles to be a 
gocd one. This formula is :— 
P = 4:82 w + ‘005 v? w? + ‘00047 v* E” 
w = weight of train and engine. 
E = weight of engine only. 
v speed in miles per hour. 
P = resistance in pounds. 
Assuming a locomotive to weigh 35 tone, this becomes 


R = 482 + 005? + 6 ™ 


where 


where is the speed; nk, the total resistance in pounds; and r the 
train weight in tons. It is a low-speed formula. 

Nelkner, in Bavaria, found R = 6:25 + ‘004 m?; also a low-speed 
formula. 

Dodd proposed R = 7 + ‘20 for train only. 

14 ™ 
35 + T° 
He obtained his basis of figures from cars using el<ctric motors and 
the eight extra bearings per car will increase resistance, so that the 
formula should give retults too high for free cars. Mr. Blood con- 
siders the error of neglecting the motor friction, &c., is 41 per cent. 
of the actual train resistance, s0 that Mr. Lundie’s figure of 12 lbs. 
per ton for 20 miles velocity should really be 8 5 lbs. for free cara. 

While it is probable that using the second power of the velocity is 
correct if does not perbaps matter so much at small velocities, while 
above 50 miles velocity it gave too high results. Hence the reaction 
in favour of only admitting speed at its first power as Lundie has 
done. Rankine did the same, but most of the earlier formula makers 
used the second power of m in the second term of their equations. 

There are three main factors: Journal resistance, approximately 
constant at all speeds; track resistance, which varies with the speed ; 
and wind resistance, which varies as a function of the speed to a 
power between first and second. A general form of the formula 
would thus be: 


Lundie proposedrk = 4 + ‘20 m 


n 
R=B+wmu+a™ : 
c 


where B is the journal coefticient, w the track coefficient, a the air co- 
efficient, and the exponent which must be experimentally det<r- 
mined by results. 8B will vary feom 3 to 6 according to excellence of 
bearings and pressures on them. With good rails and wheels w will 
ba ‘15, and would increase as conditions were less favourable. a de- 
pends on the cross-section of the train, and m, as above stated, is to 
a ~ ee by trial. I¢ must be above 1, and is probably less 
an 2. 


In applying the most reliable data in his possession, he finds that a 
formula which would represent good practice would be: 


R= 44-15 « + °30 =. 






It appears to be immaterial for trains over 200 tons at less than 
40 miles per hour if x be taken at its first or second power, which 


’ seems to explain, possibly, the change in the speed formula as weights 


have grown heavier. 

Letters are published also by other engineers who have taken the 
opportunity of discussing the Lundie formula. They are chiefly un- 
important, but Mr. G. W. Kuox considers that Lundie finds results 
much too small for tramway work, where rails are dirty. He made 
tests some years ago on rails nearly new and others badly worn. For 
the same weight of car 44 tons at 12:9 and 10 miles speed the 
resistances on badly worn rail were 438 and 40 lbs. per ton, 
and on nearly new rail at 12 and 11:4 miles 26 and 30 lbs. 
while at 86 and 8°8 miles for worn and nearly new rails he 
found 37°2 and 2421bs. Roughly, therefore, the old rails required 
5) per cent. more traction, and the acceleration was, of course, less 
rapid. In the bad rail the wheels were s2metimes running on their 
flanges. He emphasises the false economy of bad track, and when 
some of our electric lines have been at work a few years it will be 
interesting to observe the increase of traction for same number of 
cars as shown by the coal bill or the indicator. We think it would 
be found to pay to make batter use of a groove plough and a track 
sweeper than appears to be the case on some tramways. A clean 
groove and a clean topped rail must be very efficient coal econo- 
misers. 








THE STRENGTH OF BOILERS. 


’ 


In his new capacity as engineer to the Manchester Steam Users 
Association, Mr. Stromeyer is beginning to find out something about 
boilers, and the tendency of his remarks in a paper read before the 
Institute of Naval Architects was that we made boilers too strong. 
The strength of flat plates as per formula, and their actual strength 
as seen in the end pletzs of Lancashire boilers, where unsupported 
areas 10 inches from stay to stay are standard, was compared, and 
generally the author appeared to be of opinion that English boilers 
were too heavy and etrong. American practice, with no better 
material, and with inferior workmanship, allows much higher pres- 
sures than English practice. The ratio is about 80: 100. On the 
Mississippi River even heavier pressures are allowed. It is un- 
doubtedly a fact that in English practice there is a very large 
margin of safety, and our present high pressure boilers 
are infinitely safer than the poorer constructions of 20 or 30 
yeara ago. Inthe days of iron boilers a 7 feet diameter shell ,’, 
thick was allowed 56 lbs. pressure if single riveted and 75 lbs. if 
double riveted, and, moreover, the holes would be punched and the 
plates badly bent. Since that time holes have been drilled, plates 
have been more carefully bent, and there has been much attention 
given to the question of riveting, but steam pressures are not pro- 
portionately greater after due allowance has been made for steel in 
place of iron, and for the absence of the drift as used on carelessly- 
punched holes. 

Very little increase has been allowed for improved workmanship 
and materials. In America boiler plates are stamped with their 
ultimate tenacity in pounds per square inch of cross-section, and 
pressures allowed accordiogly. We cannot quite approve of this, as 
the tendency is towards high tension material to the possible neglect 
of ductility, and it is an axiom of English boiler making that duc- 
tility should come first. Indeed, the strength of a plate may in a 
sense b2 left to take care of itself so long as the ductility is properly 
secured. Somewhat higher tensile strength is allowed in furnaces 
where rigidity is of greater value than in shell plates*and ductility 
less called for. But it must never b3 forgotten that ductility is atter 
all vital in furnaces, even though it may not be called for until an 
overheating collapse takes place. It is thea that ductility steps in 
and saves the plate from rupture by stretching under load. Mr. 
Stromeyer’s paper is an endeavour to grapple with a somewhat vexed 
question. He is certainly right in stating that our extreme caution 
does handicap us in competition with foreign work of equal nominal 
strength, but actually less by probably 20 to 25 per cent. 








TOO MUCH INDIVIDUALISM. 


Tus Engineer very pointedly and accurately accuses Great George 
Street, Westminster, of having practically ruined British locomotive 
building. Thisiseo. By Great George Street we understand that 
class of engineer which draws out rigid specifications for work which, 
in the first place, demands a full set of new drawings, then patterns 
and templates. All this means time and money, and rapid delivery 
is impossible. As a result there can be no stocking of standard 
parte, and when there isa push for locomotives the orders go to 
America, and engines are turned out there to standard designs like 
tin tacks, and, of course, cheaply avd quickly. Taough iaferior in 
workmanship they are good machines, bat they are not so good as 
our own locomotive builders would produce on similar linesand with 
the same freedom. The marvel to us is how the Great George Street 
clique can have the effrontery to put forth such specifications. It is 
not in locomotives alone, but in every branch of business that the 
same evil is found. The kind of specification we mean is familiar to 
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all. Fall of the most absurd regulations and clauses it is impossible 
to make to it. Possibly one of the contributing causes is that 
engineers—of the sort—are so plentiful that they feel constrained to 
make their individuality felt, and this they do with a vengeance, but 
they secure no respect, neither any admiration for their constructive 
and mechanical ability. In many cases their specifications are mere 
colourable plagiarisms from out-of-date books, and betray an utter 
absence of knowledge of present day methods, and even materials. 
We frequently find most elaborate drawings of works to be carried 
out on lines which are almost antediluvian. An utter absence of 
scientific knowledge is only too obvious. Yet contractors who know 
better are not allowed to have a say in anything, and are frequently 
compelled to go out of their way to purchase out-of-date material 
at double the price they could afford to supply materials doubly as 
good, 

The evil has been more pronounced, perhaps, in the case of loco- 
motives for abroad than in other items, and the result is simply 
disastrous. There is not a single locomotive works in Great Britain 
to-day which can be called large. No growth has been possible under 
the chilling effect of Great George Street, which has controlled and 
checked the business. It would not matter s> much if the same 
conditions were imposed on the foreigner. But when the pinch 
comes and orders must be placed for rapid delivery, the American 
works gets it without conditions. We believe that the same evil 
influence has attended upon and ruined our bridge building business, 
and we believe it will be found that the Atbara bridge has gone to 
America through similar reasons to the above. American bridge 
building bas been standardised. Oar own ha; been held in Great 
George Street trammels, and we have no hesitation in saying that 
any good engineer with an American text-book on the subject could 
get out designs for railway bridges better than the majority which 
emanate from Great George Street. Yet both in locomotives and 
bridges England ought to hold the field. The best English bridges 
and locomotives are not excelled anywhere. Why cannot they all be 
the best ? The answer is, Great George Street specifies otherwise. 








ELECTRIC LIGHTING IN THE CITY. 
BoakD OF TRADE INQUIRY. 


(Concluded from page 575.) 
On Tuesday morning Sir Courtenay Bouyie, Permanent Secretary of 
the Board of Trade, resumed the inquiry at the Guildhall into the 
applications made by the Metropolitan Electric Supply Company, 
the Charing Cross and Strand Electric Supply Corporation, and the 
Smithfield Markets Electric Supply Company, for provisional orders 
within the City of London. 

Mr. CRawFopD, the City solicitor, in answer to Sir C. Boyxs, stated 
that a special meeting of the City Corporation had been held the 
previous day, when a series of resolutions were passed. One resolu- 
tion was, that the Corporation would prefer at present to with- 
hold evidence, so leaving them free to consider the question of 
undertaking the establishment of its own supply. A question 
had arisen regarding the contract entered into between the 
City of London Company and the Commissioners of Sewers, 
and Mr. Danckwerts had given the opinion that the contract 
between the Corporation and the City of London Company was null 
and void. Further, the Corporation did not desire to express any 
preference for one or other of the companies applying to institute a 
supply in competition with the present purveyors. The Corporation 
was further of opinion that the Board of Trade should not disponse with 
the consent of the Corporation unless in the case of an application from 
one who was prepared to accept the insertion in the provisional order 
of such terms and conditions as would secure the immediate and 
future interests of private consumers and the public; that should the 
Board of Trade decide to grant competition in the City it should be 
subject to the Corporation having the right to purchase the whole of 
the undertaking, whether within or without the City, on terms to be 
previously agreed upon by the Corporation and set out in the pro- 
visional order, and that provision should be made in the provisional 
order to guard against the possibility of competition between two 
competing undertakings to the disadvantage of the electric light con- 
sumers and of the City of London. 

Mr. D. J. Ross, the City of London engineer, said he had hada 
great deal to do with the installation of electric light. There was no 
doubt that the placing of electric lighting mains in the City would 
cause serious inconvenience to the public. When the City of London 
Company laid their mains he knew that £30,000 was spent in replac- 
ing the pavements. He thought that competition would cheapen the 
light. The mains of the City of London Company were laid beneath 
the footways, and he did not think there would b2 any room for 
further mains. Ifthe mains had to be laid below the carriag: way 
the public inconvenience would be greater. All failures in the public 
electric ligating were penalised. In 1892, when the service was not 
complete, the fines were £119 on a total payment of £3,341; in 1893, 
£136 on £11,916; in 1894, £138 on £12,785; in 1895, £186 on 
£12,819; in 1896, £362 on £12,841; in 1897, £352 on £12,955; and 
in 1898, £156 on £12,927. He thought that showed that the company 
were in a better position to meet its obligations in 1898. 

Mr. Pops (for the City of London Company): If a second com- 
pany were to come in the inconvenience would be largely increased ?— 
It would be largely increased from the fact that the carriage-way 
would have to be used. 

Further examined by Mr. Porpz, Witness said that the public 


lighting was entirely ruled by agreement. He believed that the 
— which already existed were sufficient to meet any demands in 
the City. 

Mr. Suiress Witt: Do you think that competition in electric 
lighting in ths City would be a public advantage?—I can scarcely 
answer that. 

Is that because you have not inquired into the question or because 
of your public position ?—Uatil all the circumstances connected with 
competition are stated it is very difficult to express an opinion. 

Farther cross-examined, Witness said he should say there were a 
great many more pipes and mains in the streets of the City than in 
the Strand or Westminster. In Cheapside it was difficult to find 
room for a tube. 

Replying to Mr. Batrour Browne (for the Smithfield Company) 
Witness said he did not know about the Smithfield Company’s under- 
taking. He did not know that the Smithfield Company had offered to 
supply electric light to the public buildings in the City. He had no 
knowledge of what penalties had been recovered from the City of 
London Company by private consumers. 

Io reply to Mr. Firzamratp, Wirnsss said he had always con- 
sidered the charge by the City of London Company for public light- 
ing “ad be very low. Hecould not tell any place where the charge was 

igher. 

By Mr. Gray (for the Corporation): The number of complaints 
when the company laid its mains were not so many as they might 
have expected, and that, he supposed, was because they expected 
advantages from it. 

Sir C. Boyt: Can’t you give me any idea of what number of 
customers would take the light if the cost was lower as compared 
with the present 7,000 customers of the City of London Company ?— 
Icould not. The premises are occupied by persons of so many 
different occupations that it is impossible. 

Mr. Pops, Q.C., addressing the Court for the City of London 
Electric Lighting Company, said that it seemed to him that the atti- 
tude of the City Corporation was one of the main factors in the case. 
He did not think it was for him to discuss whether the agreement 
between the Corporation and the company was a valid one or not, 
because that was a question for the Corporation and the company 
only, The simple question was this—is the attitude of the City of 
London that of consent to competition within the City area? It it 
was not, then he should contend that no such special circumstances 
existed in that case as to justify the Board of Trade in dispensing 
with that consent, and that therefore Clause 1 of the Act of 1888 
practically would decide this question. The mere question of the 
advantage of competition would not justify the Board of Trade in 
putting aside the consent of the local authority, and he could 
find no other ground put forward by the applicants for 
orders except the common ground of the advantages 
of competition. The question was whether the Board of 
Trade should disturb what the Board of Trade had so far allowed 
without the consent of the contracting parties or of the local 
authority. It was obvious that there must be a great inconvenience 
in allowing another company to come into the City and break up the 
streets. The City of London Company had taken upon itself to lay 
mains over the whole area of the City whether the demand was remu- 
nerative or not, but if either of the applying companies were allowed 
to come in they would only break up the principal streets where there 
was likely to bs a remunerative demand. He contended that it 
would not be fair to allow another company to come in, and if would 
have been wrong of the City of London Company to expend its capital 
in the lavish way it had had it not relied on the agreement which had 
been entered into. As far as he could judge from the resolutions 
passed by the City Corporation, he took it that they meant thatif the 
agreement was a valid agreement they certainly would not be parties 
to breaking it. If, on the other hand, the sgreement was void, 
it seemed that the Corporation would look on the whole field 
being open, and they wished to be allowed to consider their position 
in the matter. The position of the City Corporation at present was 
that they wished to be left alone to decide what they should do in 
the matter if the agreement was found to be void, and that certainly 
could not be taken to be a consent to other companies coming into 
the area. As faras the companies applying were concerned, he could 
only say, ‘a plague on all your houses.” He would leave it to his 
friends to decide on their own merits and to find out which was the 
worst. He failed to findany special circumstances in the case which 
would justify the Board of Trade in dispensing with the consent of 
the local authority and introducing a new element into the City. It 
was obvious that the introduction of another company would com- 
plicate matters as regarded the question of purchase, and he con- 
sidered that the Corporation were wise in being asked to be left 
alone. The strength of his case depended on the company’s 
present position with the Corporation and the absence 
of the consent of the Oorporation to the introduction 
of competition. But, further, he would point out this—that even in 
the criticisms which had been brought before the Court as to the ser- 
vice and administration of the company, no strong case had been made 
out of failure in the discharge of its duty tothe City as to justify the 
Board of Trade saying that the City of London Company was unable 
or unwilling or too careless to carry out its duty to the public, and 
that that therefore was a ground for introducing someone else who 
would be in a position to correct their shortcomiogs. The City of 
London Company was now expending capital to improve its service, 
and he contended that it was deserving of the greatest consideration. 

and Courrmnay Boyxe asked it the Corporation had decided to say 
anything. 

Mr. Gray said that unless a statement was made which the Cor- 
poration decided to deal with they had no reply to make at all. He 
had nothing to reply to what Mr. Pope had said. 

Mr. Firzauratp (for the Metropolitan Company) said the position 
of the Corporation had been consistent throughout, but it wasevident 
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that the Corporation looked to competition, because they said they 
wished to withhold evidence until they had considered the question 
of providing their own supply. They could only do that by the 
agreement being set aside. Further, the Corporation had resolved 
that they had no preference for either of the applying companies, and 
also that in the event of the Board of Trade granting an application 
it should be on condition that the question of purchase should be set 
forth. Counsel proceeded to set forward the advantages of competi- 
tion and the failure of the City of London Company to meet the 
demands made upon it owing to a November fog. He considered 
that special circumstances had been shown why the Board of Trade 
should allow competition. If competition was to be allowed, he thought 
it would be between the Metropolitan Company and the Charing 
Cross Company, and the que>tion was which company was in the best 
position to compete. His company had obtained a site at Willesden, 
which practically precluded them from beivg proceeded against as a 
nuisance, and they would shortly be in a pesition to supply the whole 
of the Oity with electric currest, and leave a large margin for fature 
increases. On the other hand, the Charing Cross Company had two 
stations—one just behind the Strand, and they were always liable 
to be proceeded against as a nuisance. The Charing Cross Company 
admitted that at present they were not in a position to supply the 
City. All the Charing Cross Company could say was that they had 
sites in view, and under those circumstances he said that the Metro- 
politan Company had the necessary capital, land, and credit to give 
a Sane supply, and should be the company to be granted an 
order. 

Mr. Suiress Witt (for the Charing Cross and Strand Electric 
Supply Corporation), said that the fact that the City and Cor- 
poration had decided to stand by the agreement so long as it 
held good, and had thereby tied its own hands, was a sufficient 
reason for the Board of Trade dispensing with the consent of the 
Corporation. If the Chariog Cross Company were to bs allowed to 
compete, they would be willing to keep the generating station supply- 
ing the City separate, so that the Corporation could purchase the 
whole City undertaking. His company could show a remarkably 
good record in the past, both as regarded its activity and the reduc- 
tions if had made in its charges. The price at which they were pre- 
pared to supply the City would be at once an acvantage to the 
citizens. They had certain plant on order which, whea erected, 
would enable them to increase their capacity to 369,000 lamps, 
whereas their present demands were 142,000 lamps. It was said that 
that margin would be required for the growing demands of the dis- 
tricts they had at present, but the company were quite pre- 
pared to erect a new station, bat, of course, they could not 
be expected to go and buy a costly site until they kaew 
whether it would be required. The evidence showed that many 
houses in the City would be lighted by electricity if the price was 
reasonable, aud his company was prepared to supply at a reascnable 
price. With regard to a new site for generating electricity for the 
City, he would bs prepared to give the position of the site to Sir O. 
Boyle before an order was made io his favour. Tae fact that the 
Metropolitan Company had got its large station at Willesden was 
against the Metropolitan Company, because the City Corporation 
could not purchase that site. Then the Metropolitan Company had 
a very large area at present, and the Board of Trade migat well pause 
before adding to their obligations. Then one of the dir:ctors of the 
Metropolitan Company was the engineer of the City of London Elec- 
tric Lighting Company, and he contended that the only way to secure 
effective competition was to allow a company to come in which was 
not in such friendly relation to the company in possession. As 
regarded the Smithfield Markets Company, it would appear that 
they simply made the application a3 an act of self-protection. 

Mr. Batroug Brownz, QC, cn behalf of the Smithfield Markets 
Electric Lighting Company, contended that monopoly should be swept 
away in the City of London. They had had 15,C00 signatures cf 
people in the City all wanting competition. Competition must come, 
and the only question was from whom the competition should come. 
The Smithfield Company was in the City and had been encouraged by 
the Corporation, and was in the best position to offer effective com- 
petition. His company’s st-ck stood at par now, and they were pre- 
pared to find the necessary capital to compete in the City at an 
earlier date than any other company. 

Sir C. Boynu said he would like to ask the counsel for the City 
Corporation whether independently of the power given under the Act 
of 1888 any local authority would have power to purchase any portion 
cf an undertaking outside its district. 

Mr. Gray: That is by no meansclear. We might ourselves have to 
apply for a provisional order in order to do that. 

Sir Courtenay Boyce said he meant not with a provisional order, 
but whether with a provisional order or without such order a local 
authority had power to purchase a portion of an undertaking outside 
its district. He understocd that the City Corporation kad different 
powers from other local authorities. 

Mr. Gray, after consultation with the City solicitor, said it was 
understood that the City Corporation had the power to buy outside. 

Sir C. Boyzn: That will answer my purpose if I have that from 
the City solicitor. 

Mr. Gray said he wished to state most explicity that the Cor- 
poration did not recognise the Smithfield Company in any shape or 
form. With regard to the applications, the Corporation had main- 
tained the strictest neutrality. 

This concluded the inquiry, and Sir Counranay Boye said the 
matter would receive his most careful consideration, and the Board 
would communicate with the Corporation before comiag to any con- 
clusion. _He added that after listening to the addresses of counsel, 
he was like the lady in the story book who had heard the eloquent 
addresses of three suitors and did not know which to consent to, 

Mr. Por: Perhaps she consented to neither. 
The inquiry then ended. 
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NEW PATENTS. 1899. 


Compiled expressly for this journal by W. P. Toompson & Co, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inguiries 
should be addressed. 





6,562. “Improvements in or relating to current regulators for 
electric batteries.” M.E. Fup. Dated March 27th. (Complete.) 

6,582. “Electrical furcaca with peripheral heating by means of 
electrical resistances.” D. Lance, R DE Bouraabe, and L. 
Scumitz. Dated March 27th. (Complete) [Date applied for under 
Patents, &c, Act, 1883, S ction 103, August 29.h, 1898, being date of 
application ia France | 

6,593. “Improved combination brake coupling for electrically 
connesting railway vehicles fitted with vacuum brake for com- 
munic.tion or sigaallizg purposes.” D. CunnincHamM. Dated 
Ma:ch 2ith. 

6,604. ‘Improvements connected with motor road vehicles and in 
electric igniting apparatus for explosion engines.” P. M. Justicn. 
(The Pope Manufacturing Company, United S:ates.) Dated March 
27th. (Complete.) 

6,624. “ An improved switch or push for u3e in coanection with 
electrical intercommunication on railway trains.” A. Saiecs. Dated 
March 285h. 

6,631. “Improvemen'‘sia and relating to electric switches and 
the like.” LL.B. Copp and P. N. Cuatrertey. Dated March 28th. 

6,647. “Improvements in wall plugs for electric lighting and 
heating.” A. P. Lunppera and G. CO. LunpperG. Dated March 
28th. (Complete.) 

6684. “Improvements in carbons for electric arc lamps.” OD. 
Bacon. Dated March 28th. (Complete ) 

6,685. ‘Improvements ia voltaic cells.” R. O. A. Heingicg. 
Dated March 23th. (Cvmplete.) 

6,687. “Improvements in porous diaphragms for electrolytic 
cells and methods of producing the same.” H. H. Dow. Dated 
March 28th. (Complete ) 

6,690. “Improvemeat in method of and means for varying the 
speed of direct current motors.” B.G.Lamma. Dated March 28th. 
(Dute applied fo: under Patents, &c, Act, 1883, Sec. 103, September 
3:d, 1898 being date of application in United States.) 

6,691. “Improvement in systems of electrical distribution and 
regalation.” B.@.Lamme. Dated March 28h. (Date applied for 
under Patents, &2., Ac*, 1:83, Sze. 103, September 28:h, 1898, 
being date of application in United States.) 

6,712. ‘“Lioe circuits and apparatus for telephonic inter- 
communication.” @G. ApBomaRD ET Cis. Dated March 28th. 
(Date applied for under Patents, &c , Act, 1883, Sec. 103, August 3uth, 
1898, being date of application in France.) 

6,801. “An improved indicator for dynamomstera.” W. J. 
MuepnHy. Dated March 29:h. 

6,809. ‘A method of and appara‘us for the transformation of two- 
phase electric currents specially applicable to electric we'ding.” 
R. J. Watuis-Jonzs and W.B. Esson. Dated March 29th. 

6,816. “Improvements in electric cigar lighters.” W. F. 
Kersster. Dated March 29th. (Complete.) 

6,819. ‘Improvements in electric switches.” W. F. Jones. Dated 
March 29:h. : 

6,820. “Improvements in or in connection with trolley or like 
current collectors for electric railways and tramways.” 3B. Maarini. 
(B. Villa, Italy.) Dated March 29th. 

6,833. “Improvements in step-by-step printing telegraph instru- 
ments.” LL.M. Casenna. Dated March 29th. 

6,847. “A safety device for contact rods of electric cars with 
overground line.” L. Hoper. Dated March 20th. (Complete.) 

6,873. ‘Improvements in or relating to accumulatorsor secondary 
batteries.” P. Pazstwicu. Dated March 30th. 

6,883. ‘Improvements in apparatus for the production of electric 
discharges.” M.Orro. Dated March 30th. (Complete.) 

6,885. “A new or improved system of wiring electrical installa- 
tions.” F.Barsorst. Dated March 30th. (Complete.) 

6,894. “ Improvements in or relating to electrical measuring in- 
struments.” J. S. TowNnsmnp, H. A. Witson, and J. A. McCLELLaNnD. 
Dated March 3035p. 

6,960. ‘ Improvements in electric are lamps.” H. Gopsan. Dated 
April lat. 

6,963. ‘Improvements in electric cut-outs.” H M. Darran. 
Dated April lst. 

6,982. “Improvements in apparatus employed in wireless tele- 
graphy.” G. Marcon and the WinELESs TELEGRAPH AND SIGNAL 
Company, Liuirep. Dated April let. 

6,992. “Improvements in switching contrivances for two electric 
incandescent lamps connected up together.’ W. ScHtomssER and 
H. Mogrrzs. Dated April Ist. 

7,001. “ New or improved means for cutting down the current in 
incandescent electric lamps.” A. E. Szan:1z. Dated April 1st. 

7,005. ‘Improvements connected with electric storage batteries.” 
P.M. Justice. (The Pope Manufactaring Company, United States.) 
Dated April 1st. (Complete.) 
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6,251. “A combination watchstand accumulator or storage battery 
and electric lantern.” 8. F. Watuinc. Dated March 10th, 1897. 
Watchstands—The watch is hung on a hook on the front of a box 
which contains an elcctric accumulator. On the base of the stand is 
arranged an electric accumulator. On the base of the stand is 
arranged an electric lantern which casts its light on the face of the 
watch. 2 claims. 


6,353. ‘ Electrical switch or contact maker or contact breaker.” 
F. F. Teatman and W. Donovan. Dated March 11th, 1897. A 
cylinder or drum, having a number cf flat faces and mounted on a 
spindle, suitably operated, carrics contacts. These are connected or 
cross-connected, as by wires, in any desired order or arrangement, 
and engage with fixed contacts, of which there may be any desired 
number or arrangement according to the purpose of the switch as 
for controlling motors, &c. The apparatus may be used for holding 
asupply of fuses, the wires being connected across so that when one 
fuses a slight turn of the drum brings the next into position. A 
notched wheel engeging}a pin holds the switch in position. 2 
claims. 

12,089. ‘“ Apparatus for controllirg electric motor generators at a 
distance.” SizmEns Bros. & Co., Lrmirep. (P. T. J. Estler.) Dated 
May 15th, 1897. Relates to means for controlling, as from the gene- 
rating station, motor generators situated at a distance. The primary 
from the generating station is connected to the armature and also to 
a few coils cn the field magnets of the motor, so that on switching 
on the current the motor can start. The generated current on the 
conductor is at first cut off from the distributing circuit by a switch, 
but flows through a solenoid, the core of which is attached to a lever 
pivoted, and loosely connected to a rod reciprocated by an eccentric 
on the armature shaft. This rod carries ratchet teeth, engaging when 
the rod is thrown over by the action of tke solenoid with a wheel, 
thus moving the arm, and connecting the conductor with a contact, 
which is broken at the tame time. 

12,09). “A _ eelf-locking electrical signalling instrument.” 
f1emens Bros. & Co., Limirzp, and G. Forrest. Dated May 
15tb, 1897. Relates to a self-locking indicator or visible signal- 
giving instrument, which is go arranged that, when operated by a 
current to displsy a signal, it is locked in that position until another 
signal is received. The signal icdications are marked on the pivoted 
screen, which is normally locked to the right or to the left of its 
central position by a pin on the spring-controlled lever. The lower 
end of the lever is engaged by a pin on the tongue, which is pivoted 
on a permanent magnet. - The cores of the electro-magnet are pro- 
vided with yoke pieces, which are normally separated at their upper 
ends by a piece of brass or other non-magnetic metal. Whena 
current is passed through the magnet, it attracts the keeper on the 
lever, and so releases the pin from the screen. The keeper, by con- 
necting the yoke-pieces, eo strengthens the magnet that it attracts 
the polarised tongue to the opposite side, and so moves the screen to 
display the proper indication. When the current is broken, the 
lever is returned by its spring to Icck the screen in the position to 
which it has been méved, 


12,128. ‘ Improvements in apparatus for working railway points 
and signals by electric power.” F.W. Wertz and A. M. THompson. 
Dated May 17th, 1597. Two tiers of levers for the points and signals 
resp7ctively are connected to tappet Iccking arrar gements, and also 
to the switches and check lock, where is a battery, a motor for 
operating and locking the pointe, a detector switch and a signal 
switch. Pairs of carbon blocks spring-carried on a detechable section 
of the rod rub over the carbon blcecks, which are insulated from the 
frame, and are readily removable therefrom. The check lock con- 
sists of pawls, which are liberated from tappets on the ccntinuation 
of the rod by electro-magnets. The motor shaft drives the shaft 
through worm gearing and two clutches, which act in opposite direc- 
tions. These clutckes are thrown in and out by a cam-wheel on the 
shaft, and are arranged to let the motor run free after one revolution 
of this shaft in either direction. Oa the sides of the wheel are two 
cam grooves shaped to act through bell cranks at proper intervals on 
the rods which move the points and Ilcck them. The point lock may 
also be connected with a safety bar. Squared shafts and connections 
are employed, so that the armature and its shafts may be readily 
replaced. The locking bolt, which acts at both ends of its travel, 
and the safety bar, are worked by a three-armed crank, and rods 
which are connected to a detector bolt which engages two detector 
bars. A lk ver switch operated from the bolt, closes the circuits, which 
are connected to the check kcck and the signal switch respectively. 
The signal is operated by a long pull magnet, which at the end of its 
stroke operates a switch to throw in a return circuit, including a re- 
sistance, so as to diminish the current to that required for holding the 
signal. The first movement of the point lever sends a current to the 
motor which operates the switcb, which in turn, by the detector 
mechaniem, sends a return current to the check lock and allows the 
movement cf the point lever to be completed. The signal lever may 
then be operated. 

12,134. “Improvements in the hanging of electroliers ane other 
electric fittings.” E. A. Cuangmont and F.H. Roycx. Dated May 
17th, 1897. Supporting lamps. Electroliers and other electrical 
apparatus are hung so that they can be turned one or more, or less 
1evoluticns, but return automatically to their original positions when 
released. The supporting tube and a ceiling plate are provided with 
oppositely-threaded parts, connected by bearing balls in a threaded 


sleeve. Stops limit the travel of the balls. In another form, the 
supporting tubs has a collar resting on a horizontal ring of bearing 
balls, within the ceiling attachment, and a helical spring connects 
this attachment with the tubs. 


18,730. ‘Improvements in and relating to motor vehicles for 
electric railways and tramways.” S.H.SHort. Dated August 12tb, 
1897. Relates to electric locomotives and motor vehicles, bearings, 
rheostats, and brakes of fig. 1 (sheet 2) shows the bearings for the 
motor shaft and driven axle. Liners o, made in halves with their 
junctions out of the line of thrust, are held in box castings u by dowels 
v. Ths box for the axle a is in two parts. Wells iL in each box 
receive lubricant, and a spring s which presses waste against the axles 
through openings in the liners. Fig. 2 (sheet 3) shows the rkeostats. 
Hubs a, with forked arms B, are etrung on an axis in a casing, and a 
coil of strip iron with insulating material is wound in a mica trough 
in the arme. The ends of the strip are held by the clamp kK, to which 
the inner end F of the adjacent coil and the wire P leading to the 
motor circuit are connected by binding screws. Fig. 1 (sheet 4) shows 
the b:ake. Bars p of copper pass through insulating tleeves in the 
rim of a brake wh-el B, snd are short-sircuited on c»pper rings 5. 
Brake shoes K bearing on the periphery of the wheel are hung on the 
ends of a magnet core which is energised from any suitable source, 
such as the trolley wire, or by cauting the motors to act as generators. 
When the core is excited, there is an electric braking action in the 
induction bars D, as well as the frictional effect of the shoes kK. This 
brake wheel may be mounted on the motor axles or on an inter- 
mediate or wheel axle. 24 claims. 


18,£01. “ Improvements in electric switches.” E. W. Lioyp and 
L. Newirr. Dated August 13th, 1897. Consists of a combination 
of a double knife switch and circular switch, and is adapted to con- 
nect any one cf a number of generators to the circuit, being especially 
suitable for use on board ship. A carrier having a hollow spindle free 
to rotate, has pivoted to it two knife switches, and alsothe handle. A 
yoke embraces the handle and switch arms, and the spring gives a 
quick break. The fixed contacts may be connected to the generators 
and to the circuits. 3 claims. 


18,865. ‘A safety device for use in connection with carriages pro- 
pelled by electricity.” Hon. R T. D. BrouaHam and W. C. Brrspy. 
Dated August 14th, 1897. Relates to electrically propelled carriages, 
and the object is to prevent unauthorised persons from starting the 
carriage when left by the driver. For this purpose a key box, with 
two open contacts inside, is interposed between one pole of the bat- 
tery and the switch controlling the motor. A key of special design, 
which may be varied so that each key will fit only its own bx is 
provided, to be inserted through the keyhole for connecting the two 
contacts inside. When the driver leaves the carriage he takes his 
key with him. 2 claims. 


18,957. ‘ Method designed to facilitate the coupling of wires for 
conveying an electrical current on railway trains.” @G.R. Power. 
Dated August 17th, 1897. Couplings for railway vehicles are s0 
arranged in connection with ordinary couplings that contact is made 
when the vehicles are coupled. A coupling arranged on the pipe 
coupling of a vacuum brake is as follows:—The wires are led at a 
suitable point into the tubes and connected to contacts embedded in 
insulating material in the interlocking parts. The contact is free to 
move and rests on a rubber sp:ing. A hood or cover is preferably 
fitted over the coupling to protect the contacts when the parts are 
detached. In chain couplings the conductor is interwoven with the 
links, and then Iced along a groove in the hock to a suitable contact. 
A means is described for obtaining an air-tight joint when the wires 
are passed within the vacuum pipe. A tube having a suitably shaped 
head is passed through the hole, a washer being interposed. A core 
of rubber is fitted in the tube, and the wires passed through holes in 
it. A gland screw is nex’ fitted and ccmpresses the core. The joint 
is made tight by a shaped washer and nut. In a modified arrangement 
a tube screws into a hole in the pipe. 4 claims. 


19,307. ‘Improvements in or connected with electric arc lamps.” 
F.S. Worstny. Dated August 20ih, 1697. Relates to arc lamys 
with differentially-acting coils for use in series, are provided with 
short-circuiting devices on the cores of the series coils, operating 
when the arcs fail. An iron block is placed so that under such 
circumstances the core is drawn into contact with it by the action of 
the shunt coil, in opposition to a spring. In the form described, a 
spring contact, carried by the core, then shor!-circuits the carbons by 
contact with a connectii g piece b tween the series coil and carbons ; 
the current is thus maintained through the series coil, and the core 
and block held together magnetically. In a modification, the block 
is insulated, and itself makes the short-circuiting contact with the 
core. 3 claims. 

19,696. ‘Improvements in elcctrical ploughe.” E. Epwagps. 
(The firm of T. Gansel, Germany.) Dated August 26th, 1897. 
Relates to electric ploughs or digging machines in which the shears 
or digging tools are provided with helical blades and are rotated by 
gearing. The frame is supported on a front steering wheel operated 
by meanscf the gearing from the hand wheel and on two driving 
wheels driven by the band from the shaft. The shaft can be driven 
in either direction by a train of gearing from the motor, which is of 
ordinary construction. Current is supplied to the motor through 
main conductors connected to the springs carried by a swivelling 
bracket and in contact with insulated rings connected to the motor. 
The tools,cf which any suitable number may be employed, are 
mounted so as to alternate with each other in frames suspended from 
the shafts connected together by links and connected by a link to 4 
nut travelling on a stationary screw operated by gearing from the 
hand wheel either to lift the tools out of work or to adjust the depth 
of work. The tools are individually driven by bevel gearing from 
shsfcs driven by belts from the shaft. The implement is covered by 
a roof on which the supports for the rings are mounted. 5 claims. 





